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OPEN-HEARTH STEEL FOUNDRY PRACTICE 


General Arrangement, Equipment and Operating Methods 
of a Plant Containing One 


N ACCOUNT of the growing scar- 
QO city and consequent high price of 
iron ore sufficiently low in sulphur 
phosphorus, the acid open-hearth 
of steel manufacture is being 
rapidly supplanted in this country by the 
basic process. However, by virtue of its 
chemical and mechanical simplicity the 
acid process still predominates in the steel 
casting industry. In addition to its sim- 
plicity, other advantages of the acid pro- 
cess are that the silicon is under definite 
control and that the bath, being free from 
oxygen at the end of the heat, less trouble 
‘with blow holes is experienced. One of 
the most modern examples of a small 
plant manufacturing acid open-hearth 
steel castings is the works of the Ohio 
Steel Foundry Co., at Lima, O. 


of the Plant. 
The plant is situated on a wedge shaped 


and 
process 


Arrangement 


1—VIEW OF THE FouNDRY SHOWING 


Mops 


A GROUP OF LARGE 


15-ton Acid Furnace 


plot of ground, 1714 acres in extent, 
bordering on the main line of the Cin- 
cinnati, Hamilton & Dayton railroad. 
The floors of the buildings are all laid 
on the same grade, which is several feet 
above the surrounding territory. This is 
an advantage in moving material to and 
from the plant, and in the disposition of 
waste matter. Fig. 11 shows the general 
arrangement of the buildings, which are 
laid out on a rectangular system. There 
is ample opportunity for future exten- 
sions by building additional furnaces 
parallel to and west of the present one. 
The main foundry building which lies 
with its long axis parallel to the C., H. 
& D. tracks, is a steel frame "divide \p 
300 feet long by 186 feet wide, divi fy s into an independ- 
into three bays. At the north end Ne railroad, w aR rovided with a 


main bay, 77 feet wide, is situated the AR, 2d. Hey foundry on an 


aces 
15-ton open-hearth furnace, and the re- MAgRal 2o ‘Ban, the trunk lines, and 


ee Sm mS ag . n~ er oe = 


mainder of the space is taken up by the 
molding floor. The west bay, 3614 feet 
wide, contains the machine shop, mold 
drying ovens, core department, crucible 
furnace, sand mill and sand bins, while 
the east bay, 52 feet wide, is devoted to 
the finishing department, tool room, an- 
nealing furnaces and shipping floor. 


Internal Transportation. 


A study of the internal transportation 
system of the plant reveals the systematic 
manner in which the work progresses 
through the shop. Outside connection is 
afforded by two railroad spurs which, 
being incorporated as the Lima Southern 
rok provide access to all the rail- 


me. in Lima. The _ incor- 
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Fic. 3—TAPPING SIDE OF 


permits the interchange of freight with 


out switching charges. One of the spurs 


runs along the west side of the plant 
sand, timber and miscel 
directly to the 


where they are used. 


and carries the 


laneous supplies points 
The east spur runs 
through the pig and scrap storage yard, 
and enters the shipping department of 
the plant 4 feet below the floor level, thus 
facilitating the This 
shipping track is also used to carry the 
charges to the 


loading of cars 


furnace. Fig. 9 shows the 
track, stock pile, and push car carrying 
the bucket loaded with steel scrap for the 
furnace, the 


into the 


and indicates 
The plant 


where the bucket is picked up and deposit 


method em 


ployed. car is run 
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FURNACE 


ed near the furnace by the shipping bay 
crane. 
Cranes. 


Inter-departmental communication is ef- 
fected by three traveling cranes, two in 
the center bay and one in the east bay. 
The cranes were installed by the Alliance 
Co., Alliance, O. 
bay crane has a capacity of 20 tons, while 


the remaining two are 10 tons each. A 


Machine One center 


feature of these cranes is that only two 
sizes of motors are used, Westinghouse 
type K, 33-horsepower for the main hoist 
and traversing motors, and 7!4-horse- 
power for the bridge trolleys. This neces- 


sitates the carrying of only two sizes of 
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TIONAL VIEWS OF 15-Ton FURNACE 


Fic. 4—CHARGING SIDE OF OPEN-HEARTH FURNACE 


extra armatures and spare parts in stock 
and has been of practical service in pre- 
venting the failure of one of the crane 
motors from hampering the 
shop. In _ general, 
the material for the molding floors enters 


seriously 
work of the entire 
through the west side, and is deposited 
where it is to be used, and the charge for 
the furnace is brought within easy reach 
of the furnacemen. The castings are de 
livered to the finishing department, situ 
ated in the south end of the east bay, from 
which they taken to the shipping 
department at the north end of the same 
bay, entirely by electric cranes, with only 
a minimum of human labor. 


are 


Acid Furnace. 

J. E. Galvin, vice president of the com- 
pany, designed and superintended the 
construction of the furnace, which pos- 
sesses a number of unique features. Fig. 
5 is a general drawing showing plan and 
cross section of the furnace. Fig. 8 is 
a detail of the front and rear. The 
hearth is 16 feet long, 914 feet wide and 
42 inches deep, with a capacity of 15 tons 
of metal per heat. The regenerators 
are situated directly beneath either end 
of the hearth. Either regenerator 
be connected to the chimney or to the ex- 
ternal air by the usual butterfly valve ar- 
rangement. The feature of the furnace 
construction is that the regenerator arch- 
es are parallel to the roof arches instead 
of being placed at right angles thereto 
Consequently the weight of the furnace 


may 


is carried on the side walls and not on the 
These arches being 
thus relieved, stand up to their work and 


regenerator arcnes. 
resist the heat stresses much more effect 
ively than if they were loaded with the 
weight of the furnace. 


Furnace Binding. 


Another important detail in this tur 
binding. Instead of ‘"¢ 


nace is the 
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usual light I beams o: channels, 














which from considerations of strengih 





alone are sufficiently heavy in sec- 
tion, the binding is a heavy cast iron 
lumn, to which is riveted a 2-ine 
rolled steel plate. The arch p‘ates 
made 5 inches thick, instead of 
following the usual practice of 1 to 
114 inches. The idea underlying this 
extra heavy construction is that the 
furnace binding must not only be 
sufficient in section to safely resist 
loads placed upon it, but it must 
ve enough mass to withstand the 
heat. A light section, strong enough 
when cold, will so rise in tempera 
re toward the end of a heat that it 
will buckle. The result is seen in 
bulged, warped front of the av- 
ge furnace that has been in _ ser- 
for some time. The Lima fur- 
e has now been in use for a year 
ind is still absolutely true, due en- 
tirely to the heat resisting qualities 
of the extra heavy binding. 
Furnace Bottom. 
The furnace bottom of silica sand 
s built up in carefully tamped lay- 
s, the result being that it is as 
hard as a rock and in vey good 
pe today. The common acid open- 
rth practice of the region is fol 
ved in the manipulation of the fur- 
Selected materials are charged 
no flux, spar or “tonics” are ad- 
stered. Fig. 12 is a reproduct’on 
1 typical furnace .report, this be 
heat No. 154, Juse 26, 1908, ana 
es an average 15-ton charge and 
analysis of the steel resulting 
refrom At the back of the fur- 
are two pits 6 x 13 feet, by 12 
deep, located under the main 


ne. The pits are used in removing 





checker work from the regenera 
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Foundry Practice. 


is 300 by // 


» practice 15 


date in all respects, 
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flasks are used 
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lilustrates the 


cope and drag of a typical job, a 46- 


is plainly visible 


careful manner in 
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Most of the heavy 


dried. Success in 
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Fic, 7—SANbD MILL 


lathe, a 20-inch shaper, a 6-foot radial 


drill, etc., designed solely for execut- 


ing the necessary repair work on 
plant equipment. Just south of 


machine shop are the two mold dry- 


ing ovens, 38 feet long, 18 feet wide, 


10% feet high, each with walls 
inches thick, 6 inches move than 
usual practice, and_ provided 
Kinnear rolling doors 


Sand Mill. 


South of and next to the drying 
ovens is the sand mill manufactured 
by the Thomas Carlin’s Sons, Pitts 
burg. Fig. 7 shows the mill with 
barrow load of sand wheeled up ready 


to dump. The sand can be dumped 


directly from the barrow and 
not have to be shoveled into 
mill. In front of the discharge 


of the mill is a concrete pit, 25 


long, 4% feet wide, and 6 feet deep. 


A track is laid in the bottom of 


pit, on which stand two cars carry 


ing sand buckets of about %4 
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capacity. The sand 


falls buckets 


when full, are picked up by the main 


yard 


mill into these which, 


crane and are deposited wherever the 
floor. 
sim- 


sand may be needed on the 


Adjacent to the sand car pit is a 
with space for four ingot 
3ack of 


t 
the bins which hold 


ilar pit 


molds. he sand mill are 
the various grades 
of sand. 


Core Department. 


Situated just south of the sand mill 
is the core department containing the 
usual equipment. There are two large 


for 


are 


core ovens, with space provided 


Each of these 
71%4 by 12 feet in size, 7 
and are provided with the 
An 
usual 
the fact 
16 
Heavy cores 
the 


upper 


two more. ovens 


714 feet high, 


usual core 


buggies. interesting diversion 


from the core 
that 


inches 


Oven design is 


found in tracks 


the foun- 


the are 


depressed below 


dry level. can thus be 


easily placed on lower 


the 


as 


buggy 


shelves, while shelves 


are 


not so high to be out of reach 


and consequently not used. 
ishing 


The fin- 
situated in 


east 


department is 
end 


the 
the and is 
by a 10-ton 
The equipment 
and one 40-inch 


Saws, 


south of bay 


served traveling crane 
33-inch 
Id 


two 


includes two 


inserted tooth c 
two grinders and 


double emery stationary grinders 


swinging 


Miscellaneous Equipment. 
The 


shop 


additional equipment of the 


comprises an annealing oven 


All 


on 


and also a 9-pot crucible furnace 


the machinery is motor driven 
the group system and what shafting 
is used is uniform, 2 15/16 inches i 
The pattern 


building 


diameter. shop is 


separate adjacent t 
] 


foundry and contains the usua 


including a dado machine for 


making. 


ment, 
flask 
A separate brick 
the power plant, which contains two 
200-horsepower Atlas 
Atlas engine direct-connected 
150-kilowatt, 250-volt 


direct-current generator, 


building houses 
boilers, a 4- 
valve 
to a Sprague 
In- 


com- 


and an 


gersoll-Rand compound steam, 
pound air compressor, with a capacity 
of 105 cubic feet per minute. Coal 


storage for 350 tons is provided. 


Tool Room. 

One of the most commendable fea- 
tures of the shop is the tool room. 
Many foundries provide special 
for their small tools and a 
great many are therefore lost, broken, 
mislaid and stolen during a_ year. 
The tool room is 52 x 48 feet in size, 
located in the center of the east bay, 
is partitioned off absolutely 
the rest of the plant. 
Tools are issued only on the request 


Orrite 


no 
place 


and is 
separate from 
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10—Gas PRODUCER PLANT 





of the workmen, who receipt there 


check. 1 
pneumatic tools are all in charge 
the and are repaired 
kept in order by the tool’ room 
pert. 


fore by depositing a 


tool room 
This man goes around thes! 
every hour, oiling and inspecting 
tools in use. 

The Ohio Steel Foundry Co. is 
corporated for $400,000. The c 
struction -of the plant 
March 4, 1907, and on the 
Sept. 21, the first heat was taken 
The officers of the company are 
follows. Harry Wright, president; 
E. Galvin, vice president; John 
Kaufman, secretary-treasurer; Jos 
T. Kaufman, secretary-tré 
urer. 
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CHICAGO FOREMEN AT MIL- 


WAUKEE. 
The advantages of the inter-city 
lations existing between the foun 
foremen’s associations of Chicago 
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Fic. 1I—PLAN OF THE PLANT OF THE OHIO STEEL FOUNDRY Co. 
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iwaukee found expression in the 

isant and profitable trip made by 
t Chicago association to Milwaukee 
on Saturday, Aug. 8. Invited as the 
guests of the Milwaukee foundrymen, 
sine 50 members left by boat from 
Chicago on Friday night, arriving in 
Milwaukee early the next morning. 
They were met by a delegation of Mil- 
wiukee foremen and escorted to the Re- 
puvlican house where breakfast was 
Special cars were provided, and 
the party was taken to the West Allis 
plant of the Allis-Chalmers Co. The 
entire morning was spent in an inspection 
of this plant which was thrown open to 
the visitors. 

n the afternoon the Chicago party 
were taken through the Solvay coke 
plant of the Milwaukee Coke & Gas 
Co. Later an outing at Whhitefish 
I was enjoyed. The visitors re- 
turned to the Republican house in time for 
the banquet at which members of the 
Chicago association the guests 
of Milwaukee. The enjoyable spread 
was followed with toasts by the offi- 
rs and representatives of both or- 
anizations. Much good was accom- 
plished by this pleasant intermingling 
and it is the hope of the Chicago as- 
sociation to arrange for the 
tainment of the Milwaukee associa- 
tion during the latter part of Septem- 
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NEEDLESS FOUNDRY WASTE.* 
By HARRINGTON EMERSON 


If in the operation of a foundry any 


llars are spent needlessly, the loss is 
foundry waste. Wastes of this kind 
is very common and easily overlooked. 
here is, however, much waste occur- 
ting in foundry operations which it would 
cost next to nothing to eliminate or at 
least lessen, unless one puts a price on a 
little thought and observation. If a 
founder for a few days could forget all 
ut iron and molding, as well as sales, 
and go through his own foundry with the 
me keen, alert, and awakened critical 
attention that the stranger who is not a 
founder sometimes displays, he could add 
unexpectedly to his profits’ and to his 
pleasure in the business. 
shall simply give you a few examples 

of the preventable losses aad wastes I 
noticed in visiting various foundries 
ughout the country from the coast of 
le to the coast of California. 
Losses Due to Bad Cost Accounting. 

In one foundry making part of its pro- 
duct for the trade and the balance for its 
( machine shop, all the costs during 
the month were added up, divided by the 
‘\l weight of castings delivered, and the 
lusion arrived at that the cost of 


esented at the annual meeting of the 
an Foundrymen’s Association. 


“He FOUNDRY 


castings per 100 pounds was about $2.50. 
On the basis of this system of cost de- 
termination, contracts were entered into 
to supply certain firms with castings at 
$2.75 per 100 pounds. An actual subdi- 
vision of costs in this foundry showed 
that some castings cost as low as $1.50, 
and others as high as $10.00 per 100 
pounds. The customers with the flat rate 
contracts ordered their cheap castings 
elsewhere, actually felt aggrieved, and 
properly so, that this firm should presume 
to charge $2.75 for what other foundries 
supplied at $1.75. They, however, rushed 
in all their small and intricate work 
which cost from $3.00 to $10.00 per 100 
pounds and paid only the contract price 
of $2.75. 
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Furnace No. Furnace Heat 154 coece 
MATERIAL Les. | MATERIAL | Les ’ 
Pig tron L. P 4700 liron Ore 300 
Bessemer oe Aluminum 2 
Basic Lime Stone 
Scrap—Low Phosphorus /5000 It ime 
Own &60a [Dolomite 
Miscellaneous |Magnesite 
Ferro Silicon 50% 80 |Fluor Spar 
Ferro Chrome |Carborundum 
Chrome Ore |Fuel Oil 
Ferro Silicon 10% 6 75 Sand 
Spiegeleisen , Gas Coal 
Ferro Manganese 2 35 Steam Coal 
Natural Gas 
ANALYSIS 
CARBON Pasi reomos SULPHUR MANGANESE SILICON REMARKS 
0.25 -029\.03/ -70 -290 
Time of Charge 9: 30A.. . ° 
“ Cast 
for Heat 2 ‘ 55 PM. 
Cause of Delay ° 
Time of Delay 
Remarks 
Foreman Melter 
Chemist __. iy 
VUNE 26. ........198. 
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A railroad foundry without any cost 
system charged for big cylinder bushings 
$4.00 per 100 pounds. These bushings 
were made very thick, nearly 2 inches, 
so that the rough casting weighed about 
1,700 pounds. Machining brought the 
weight down to 375 pounds which took 
about a week of an expensive man’s and 
expensive machine’s time. The cost of 
the finished material and labor was about 
$75.00. 

Another firm offered to supply the fin- 
ished bushing at $50.00. This firm made 
the rough casting weigh 600 pounds, 
machined it in a day at a total cost for 
material and labor of $30.00. There was 
between the two operations an actual 
waste of $45.00, and it makes no differ- 
ence who paid it, it was there. 

Unnecessary Work. 

Another combined foundry and ma- 
chine shop had over 300 patterns for box 
covers. Had they been of standard de- 
sign, 20 would have answered. Instead, 


therefore, of working up a small quan- 
tity of stock from 20 patterns, the 
foundry was more or less busy in get- 
ting out odd orders for box covers, and 
many were made for stock which were 
never used. 


Hard Iron. 


Another foundry never analyzed either 
its iron or coke. The purchasing agent 
bought what was cheapest. On one oc- 
casion he invested in a ballast cargo of 
inferior Scotch pig, high in sulphur. The 
coke used was found to run 3 per cent in 
sulphur. A change to better pig iron and 
to coke less than 1 per cent in sulphur re- 
duced machine shop expenses over $18,000 
in a year. If it had been necessary, the 
better coke would have been cheap at $20 
a ton, but actually the better coke cost 
$0.10 a ton less than the poorer article. 
In this case $15 a month invested with a 
testing laboratory returned a dividend of 
$1,500 a month. 


Badly Directed Labor. 


Within the period of two weeks we 
had occasion to compare two foundries, 
both in the middle west, both ranking 
very high in their respective fields. One 
foundry turned out its finished castings 
for less than $1.40 per 100 pounds, all 
material, labor, and overhead charges in- 
cluded, except depreciation and interest 
on the investment. At the ether foundry 
the total cost of finished work was over 
$3.00. The work was so different in 
character that these figures have little 
comparative value, but as to entirely com- 
parable operations the labor costs were 
only one third as much in one foundry as 
in the other. This was not because the 
men did not work hard, in fact they work- 
ed to the limit of human endurance in the 
less efficient shop, but they worked hard to 
no ;purpose. On both charging floors 
the charges came up in trucks. In one 
case trucks, tracks, cupola doors, as to 
height and location were so adjusted that 
one man easily charged direct from truck 
to cupola, while in the other case the ’same 
combination was so awkwardly adjusted 
that it took three men to do the same 
work, passing the pig and scrap from one 
to another. All labor efficiency in these 
two foundries ran on about this same 
comparative basis, work costing three 
times as much in one as in the other. 


Curtailment of Output. 


In another foundry, men were paid by 
the piece. The management imagined that 
in this way it had attained a fixed cost. A 
checking of all the conditions showed this 
not to be so. Nearly all the molders had 
set themselves fixed outputs. They felt 
that if they earned more than a certain 
amount their rates would be cut. By 
limiting themselves some worked very 
fast for a while and then loafed. Others 
worked with a fatiguing deliberateness. 





THE COLOR OF BRASS FOUNDRY ALLOYS 


An Exhaustive Discussion cf the Color Problem 
in so far as it Affects Alloys for Castings 


color basis 


ON a 
the useful metals 
are divisible into 
three classes, red, 
white and yellow. 
Copper, silver and 
gold may be taken 
as representative 
shades in this met- 
allic tri-color. Con- 
trary to the popu- 
lar idea, the colors 
that 
tained by alloying 
different metals 
and metalloids are neither numerous nor 


may be ob- 


well defined. The scale of metallic lusters 
is limited, and it is less under control than 
the gamut of musical sounds. Neverthe- 
less, the range of tones, harmonies and 
coloratura is governed by similar prin- 
Light vibrations and sound vibra- 
tions give positive results in color and 


ciples. 


pitch, and artistic effects follow the in 
terchange of relative tints and tones. But 
owing to this limited, three-fold battery 
of metals at our disposal, all our decor- 
ative castings come out in shades of cop- 
per-red, golden-yellow or silver-white. 
These bright colors lend themselves to 
beautiful contrasts with hammered black 
iron, polished woods, stones and_build- 
ing materials generally, so that in archi- 
tecture, chromatic blends delight the eye, 
and castings are almost equal in import- 
ance to any of the other decorative media 
John Bunyan was right when he fixed 
upon “eye-gate,” as one of the principal 
entrances to the human citadel. Color is 
not only a comforting eye food, it is a 
stimulant; it is as graceful as spice to 
the nostrils or sauce to the palate; it en- 
courages the use of ornate expression and 
dispels dinginess; it gives the human out 
look an optimism that would be sadly 
missed; it turns the dull gray matter of 
life into a garden and blends in kaleidos- 
copic beauty, form and feeling in line and 
curve, distance and the eternal verities. 
Monochromes, monotones and monosyl 
lables have their uses in the elementary 
stages of art treatment, but color values, 
chords and word pictures are on a higher 
Thus it the 
self color of alloys falls short, the ar 


plane. happens, where 


tist in metal work has recourse to 


surface coloring, staining, bronzing, 


inlaying, enameling, damascening, elec- 


tro-plating, japanning, etching and 
lacquering for the complemental ef- 


fects and colors. 


Decorative Processes. 

These interesting processes are be- 
yond the scope of the present article, 
but a passing reference might be made 
to the numerous subtle and permanent 
decorative results of applying metallic 
compounds or of depositing a film of 
one metal upon the surface of another. 
The lasting effects of fire gilding and 
electro-deposition are not to be com- 
pared to the temporary exotic decor- 
ations which can be put on with a 
depend 
the 


deposit or 


brush and which upon var- 


nish to fix them. In one ¢ase 


there is a true alloy of 
metals, in the other, only a stain or 
ago Mr. 


Sherard Cowper-Coles described a new 


film of color. Some time 


process of blending metals which he 


when conducting some 
the 


metals in a 


discovered cz” 


periments on annealing of iron, 
“that 


division, to a 


Viz., fine state of 


temperature several 
hundred degrees below their melting 
metal, 
that 


when 


with a solid 
off the 


form of a powder, 


point, in contact 
volatilize, or give 
the 


vapor 
is in 
heated condenses on the solid metal 
the metal. 


placed in powdered 


Fic. 1—Correr TRAY READY FOR BAKING 


BY J. F. BUCHANAN 


“This discovery has recently been 
turned to account for the inlaying and 
ornamenting of metallic surfaces, en- 
abling results to be obtained similar 
to damascening, but with the addi- 
tional advantage that there is no risk 
of the metals finally separating, as is 
often The 
new process also enables a variety of 
effects to be obtained and a number of 
metals to be blended together which 
has hitherto been impossible, and al- 
loys of many colors and tints to be 
obtained in the one operation of bak- 
The thickness and depth to 
which the metals are to be inlaid and 


the case in damascening. 


ing. 


onlaid can be controlled at the will of 
the operator. 

“The process consists in coating the ar 
ticle with a stopping-off composition, those 
portions which are to be inlaid being left 
in Fig. 1. The 


consistency 


exposed as shown 


composition is about the 
so that it can readily be 
cut with a knife; the design is traced 
sharp tool and those 
portions to be removed are lifted and 
The object thus 
pared is placed in an iron box con- 
to be in- 
laid in a powdered If zine is 
the dust is 
the powder that will be employed, which 


of cheese, 


with a edged 


cleared away. pre- 


taining the metal which is 
form. 
metal to be inlaid, zinc 
is a product obtained d'rect from the 
The iron box 
the 


then 


zine smelting furnaces. 
holding the powdered metal and 
objects to be ornamented is 
placed in a suitable baking oven and 
heated to a temperature many degrees 
below the melting point of zinc, which 
is 686 degrees Fahr., so that the tem- 


perature to which the zine dust is 

heated is about 500 degrees Fahr.’’* 
This 

and the metals blended are definitely 


A soft 


metal to 


is really a burning-in process 


alloyed and unalterable. tran 


sition from the inlaid the 


surrounding metal is obtained, also 


some beautiful color effects, the proc 


ess being applicable to iron, 


copper, 


zinc, cobalt, nickel, antimony and 


aluminum. Figs. 1, 2 and 3 illustrate 


*From Journal of the Society of Arts, No 
2793, Vol, LIV, June 1, 1906. 
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he gas heated oven and two exam- 
les of the method. 


Dissolving Metals Out of Alloys. 


Another method of obtaining variety 
n the coloration of metals is to dis- 
olve certain metals, as copper, zinc, 
iluminum, etc., out of alloys contain- 
This may be done with 
icids, only sweating out a portion of 


ng them. 
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forming volatile compounds at compar- 
atively low temperatures, especially in the 
presence of reducing gases, and these vo- 
latile compounds will penetrate the sur- 
face of other metals, giving a characteris- 
tic stain of a permanent nature. 

Tinning is another method of color- 
ation, although as a rule articles are tin- 
ned with quite another object in view. 
By dipping the heated article in a bath 
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the more fusible metals. Goldsmiths 
make the changes of color in this way 
in the manufacture of articles of lux- 
ury. The one great 
the fixing of color values in metals is 
the susceptibility of the base metals 
to atmospheric influences. The miet- 


drawback to 


als tarnish quickly, especially in ex- 
apply 
paints and preservatives to check deter- 
ioration. 


posed conditions, and so we 
Chemical bronzes which pro- 
duce color effects on metals are simply 
stains due to chemical reactions between 
the acids and the metals. Such applica- 
tions of acidulated washes give various 
shades with alloys which can be fixed by 
lacquering, japanning or coating with 
inert transparent substance. For 
example, the very antique locking green 


some 


rronze of the art dealers’ wares is ob- 
ined by alternate applications of dilute 
acetic acid and the fumes ot ammonia on 
ommon brass articles. 


Mechanical Color Effects. 


Peculiar mechanical color effects are 
metimes obtained by electro-plating a 
har or ingot of soft metal with a film of 
harder metal and then rolling or pressing 
the bar or ingot into a sheet or other 
hape of larger area. By this spreading 
‘tion the hard surface deposit is broken 
to irregular forms and a marbleized ap- 


‘arance is produced. Again, metals may 


ive colors impregnated by firing articles 
vated with certain pigments in a muffle 
Some metals are capable of 


irnace. 


of molten alloy (many other metals be- 
sides tin may be used in this way) ex- 
posed parts acquire color from the metal 
in the bath. 

Color of Alloys. 

Coming to alloys for castings, some of 
the color changes produced by mixing 
various metals will now be uoted. But 
first let it be understood that such alloys, 
besides beauty of color, must possess cer- 
tain stable qualities which will make them 
turn- 


suitable for working up and 


ing into articles of a strong. use- 


ful character. The color of al- 
loys is modified in greater degree by 
metals in the following order, according 
to Ledebur: (1) Tin, (2) nickel, (3) 
aluminum, (4) manganese, (5) iron, (6) 
copper, (7) zinc, (8) lead, (9) antimony, 
(10) platinum, (11) silver, (12) gold. 

Thus an alloy of one part tin and two 
parts copper is white, but nearly two 
parts of zinc must be added to one of 
copper to whiten it and more remarkable 
still, one part of aluminum has a positive 
effect on nine parts of gold, this alloy 
being a comparatively soft white metal. 
Common yellow brass is a blend of red 
and white metals, the strongest alloy in 
this class being copper, 63 parts, and zinc 
37 parts, the color being full yellow with 
a copper content varying anywhere be- 
tween 60 and 75 per cent. The copper 
color is not thoroughly saturated until 
zinc reaches 60 per cent and beyond that 
quantity the increase of zinc has a de- 
cided zincy white effect. 





For dipping brass, the best results are 


produced with alloys of copper and zinc 
only—preferably with zinc ranging from 
20 to 30 per cent. Sometimes tin in small 
proportions is added, but if more than 1 
per cent is used a greenish hue is given 
to the yellow of the brass and if crystal- 
lization of the tin occurs a nasty mottled 
appearance is given to the work when it 
is dipped. 
partly polished, tin adds brilliance. / 


However, where the work is 


> 


good mix of this kind contains copper, 
72.5; zine, 27; tin, 0.5. On the other 
hand, lead, while it facilitates machining, 
darkens the color, and when the articles 
are dipped, streaks betray the 
trail of the base metal. The effects of 
other elements foreign to the true copper 
and zinc dipping mixtures are mostly fat- 


cloudy: 


al to the gilt like beauty of fine yellow 
brass fresh from the dip or acid bath. 
By fine yellow brass, an alloy containing 
not less than 70 per cent copper is gen- 
erally understood. Red brass ranges ia 
copper from 80 to 90 per cent, with 1 per 
cent of lead in addition if the work is to 
be machined. 


Color of Bronze or Gun Metals. 

Bronze or gun metals, the chief const!- 
tuents of which are copper and tin, have 
rich, deep hues that may be graded from 
red and reddish yellow to grayish white, 
according to the tin content. Tin from 
3 to 9 per cent gives reddish shades, and 
from 10 to 


14 per cent, orange and yellow shades 


increasing this element 
appear; at 18 to 23 per cent a 
creamy white luster describes the polish 
of finished parts and a beautiful oxidized 
silver appearance is given to the rough 
castings. Very few foundrymen seem to 


realize the difficulties in controlling 
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shades or intensity of color in consecutive 
heats of the same alloy. Owing to the 


volatile and oxidizable nature of the 


average components and the varying 
effects of different 
rates of cooling on the alloys, the color 


temperatures and 


of the castings from two or more heats 
of a particular alloy do not always match. 
These’ mismatches of color are more 
readily detected in polished work, hence 
we have another reason for the use of 


tinted lacquers, namely, to impart a unt- 


form tint to the color of the work. This 
question of the color of castings is a very 
important feature in some branches of 
brass founding, and in the arts. 


The Uniform Color Problem. 


Architectural and decorative brass 
founders continually confronted 
this color problem. When two 
castings of the same alloy do not match 
it offends good taste to see them placed 
side by side on a job. Uniformity of 
color can only be insured by adhering to 
the exact composition of the alloy, by 
using always the same brands of ingot 
metals, by melting under the same con- 
ditions, and by casting at the same tem- 
peratures. To emphasize the importance 
of the last mentioned condition, let me 
cite a case. A casting which had been 
partly machined developed a flaw. The 
defective part was burned with the spare 
metal left over after making the casting 
and yet, when it was finished, the burned 
part was distinctly visible, owing to the 
marked difference in the color at that 
part. In fact, it had what you might 
call local color, a very undesirable qual- 
ity in a casting, however agreeable it may 
be in the novelties or other art products. 
The coloring action of some common 
elements 


are 
with 


used. in alloys is worthy of 


study. Some of the general effects are 
indicated, in so far as they affect the 
copper series. 

Color Action of Metals in Alloys. 


Lead deepens the color of copper alloys. 
It is largely used to assist the copper in 
red metals and also to give gun metal a 
more coppery appearance than the actual 
copper content alone would produce. 

Zine improves the casting qualities of 
copper alloys, but has quite the opposite 
affect on the color that lead has. 

Aluminum gives a mottled surface due 
to crystalization of that element. One 
per cent added to yellow brass produces 
a good imitation of pale gold. 

Phosphorus, by closing the grain, allows 
of a higher polish on all alloys. 

Arsenic has a similar effect, but it js 
now only used for speculum. 

3ismuth and manganese produce rose 
tinted effects and improve the luster. Bis- 
muth has a powerful affect on all the 
white colored metals, giving a warm tone 
to German silver alloys containing zinc, 
tin or aluminum. 

Antimony has a similar result as re- 
gards color, but it is a dangerous element 
in alloys requiring strength. The cohesive 
force of antimony is poor. 

Copper added to white alloys gives in- 
creased luster, greater ease in tooling and 
_ better casting qualities. 

Mercury, about 1 to 1.5 per cent added 
to the standard ordnance bronze, cop- 
per 90, tin 10, produces a beautiful rose 
pink tinted metal which makes fine con- 
trasts with other gun metal, brass or sil- 
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veroid castings. Great care must be ex- 
ercised in adding the mercury to the 
barely molten tin intended for the bronze 
mixture. 

Venus metal, an alloy of equal parts of 
copper and antimony, is a beautiful violet 
colored alloy which polishes well but is 
too brittle for delicate parts of a design. 

An alloy used for objects of art and 
which resembles fine gold consists of cop- 
per, 92 parts; aluminum, 6 parts; gold, 2 
parts. 

Non-oxidizable alloys have generally 
nickel as a base and platinum as an ingre- 
dient. Two mixtures of this class fol- 
low: No. 1—wNickel, 90 parts; tin, 9 
parts; platinum, 1 part; No. 2.—Nickel, 
34 parts; brass, 66 parts; platinum 3 
parts; platinum black may be used. Owing 
to its high cost platinum is not much used 
for alloys for casting, but manganese is 
sometimes used as a substitute, 


Alloy for Statuary Bronze. 


An alloy recommended by Brantt for 
statuary bronzes and objects of art for 
outdoor positions which admits of simple 
treatment by washing with pyro-sulphides, 
chlorides, etc., and becomes coated with a 
rich black patina capable of being pol- 
ished, consists of copper, 77 parts; tin, 6 
parts; lead, 17 parts. This alloy also 
lends itself to some fine contrasts with 
silveroid, the tones of these two metals 
being easily controlled and ranging from 
the fine gray appearance of matte silver 
to the velvet black enamel of the genuine 
patina, with intermediate shades of gold 
and burnished silver in relief. 

Niello-silver, an alloy consisting of cop- 
per, 1 part; bismuth, 1 part; lead, 1 part, 
and silver, 9 parts, and which is filled into 
the incised lines of metal engraving, ac- 
quires a bluish color when a little sulphur 
is added. 

Imitation Silver Alloy. 


A cheap imitation silver alloy consists 
of zinc, 76 per cent; copper, 17.5 per cent; 
and nickel, 6.5 per cent. The foregoing 
alloys are selected with the object of il- 
lustrating some of the novelties and the 
limitations of the color scale in metallic 
productions. 


Japanese Pickling Solutions. 


The Japanese art metal workers, who 
understand the coloring of metals better 
than we do, obtain different colors by 
employing ores or metals with traces of 
gold, cobalt, antimony, tin, silver, etc., for 
the alloys, and using pickling solutions in 
which they boil the work. Two of these 
pickling solutions given by Prof. Roberts- 
Austen contain the following ingredients: 

No. 1. No. 2. 


Verdigris, grains 220 
Sulphate of copper, grains 

Water, gallons 1 
Vinegar, drachms 5 


The various colors and tints are the re- 
sult of differences in the length of im- 
mersion and the effects of impurities in 


September, 190: 


the ores or of definite additions to th 
alloys. As soon as the articles assume th 
desired shade or density they are drie 
heated and lacquered. By making con 
plex alloys containing traces of cobalt, a1 
timony, bismuth and other metals, iride: 
cent colors are obtained. One objectio 
to these surface colorations is that th 
film may be scratched and the self colc 
of the alloy revealed. 


Conclusions. 


The striking points regarding the colo 
of alloys may be summed up as follows 

First—That all the known metalli 
alloys are limited in color to shades o 
red, white and yellow. 

Second.—The alloying of metals for 
color effects has not received the atten 
tion it deserves. We know that certaii 
metals produce sudden color reactions, a 
in the examples given, where small addi- 
tions of aluminum in gold, tin in copper. 
and nickel in copper show radical changes 

Third.—Alloys are mostly blends as re- 
gards color of the metals, which behave 
like neutral solutions, the color of th: 
alloy being dominated by the color of the 
metal present in larger proportion. 

Fourth.—Pigments of every hue may be 
produced from metallic bases, but the 
metals are in a state of combination with 
the metalloids, in equivalents which de 
completely their metallic char- 
acter and luster. 

Fifth—The discovery of some system 
of controlling or imparting color in 
alloys would be a novel and, unquestion 
ably, a useful achievement, but for casting 
purposes only self colors are suitable, and 
if a new color of alloy is to receive notice, 
it must have a _ consistent tone 
beauty that is more than skin deep. 


stroy 


and 


THE TESTING OF ALLOYS. 


At a recent meeting of the Birm- 
ingham branch of the British Found- 
rymen’s Association, W. B. Parker 
outlined the methods of testing alloys 
at the plant of the British Thomson- 
Houston Co., Ltd. On the subject 
of testing cast alloys he spoke as 
follows: 

“Cast alloys sampled by test 
bars which are either a part of the 
actual casting or are cast separately 
With some alloys it is important t 
record the casting temperature, and 
for this purpose a pyrometer is neces- 
sary. The methods of preparing the 
test bars have so important a con 
nection with the results that a refer 
ence to a few of these methods will 
be necessary. Four kinds of molds 
can be used, namely, green sand, dry 
sand, loam or chilled molds. Each 
give different test results, the varia 
tions between the elastic limits some 
times amounting to 50 per cent. In 
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ordinary foundry practice either green 
or dry sand molds should be used and 
loam or chill molds should not be 
used unless with the full knowledge 
of all parties concerned. Some found- 
ries cast the bars in vertical molds 
and others in a horizontal position, 
while again the molds are slightly in- 
clined. Most of these conditions in- 
fluence the results and it is import- 
ant when making the tests that the 
exact conditions are noted. Experi- 
ments with test bars, 154 inches in 
diameter and 15 inches long, show that 
bars cast in dry sand molds by the 
vertical method give poor results. 
They frequently fracture at the point 
of maximum segregation and have 
a characteristic cup and cone frac- 
ture due to the difference in struc- 
ture of the inner and outer portions 
of the bar. The horizontal method 
gives good results, provided the metal 
is clean. The inclined method usually 
avoids top side defects. The vertical 
method gives good results with the 
majority of alloys, provided the metal 
is well mixed. Where it is impera- 
tive to ascertain the properties of the 
casting the test bar should be molded 
on it so that the bar forms an integ- 
ral part of the casting itself. Test 
bars intended to form a part of an 
actual casting should be molded and 
treated in exactly the same manner 
as the casting itself.” 


Discussion. 

Discussing the paper, F. J. Cook 
said that chills increased the strength 
of cast iron as much as &4 per cent. 

Mr. Thomas thought it was most 
desirable that there should be stand- 
ird testing methods for universal use. 
The absence of uniformity made com- 
parisons useless or misleading. In 
America it was usual to take two 
tests of forgings, one in the line of 
the axis and one at right angles. The 
former showed a result about two 
tons higher than the latter. He did 
not quite agree with the ‘summary 
vay in which the English yield point 
had been dismissed by the lecturer. 
t would furnish some indication of 
he elastic limit, and was easier of 
ittainment than the other methods. 
No one test, he added, would reveal qual- 
ty and suitability of different metals such 
s cast iron, bronze, or steel, and a vari- 
ty of tests were necessary. Nothing 
ad been said about resistance to 
hock which was an important mat- 
er in engineering work. 

Mr. Jacks thought greater import- 
nee should have been attached to 
eflection tests. In propellers espe- 
ially there is little tensile strain. The 
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strain is transverse, and the tendency 
is to break the blade off. In such in- 
stances the bending test is one of 
the most important tests that could 
be applied. 

Mr. Pass agreed that there should 
be chemical analysis but the metal 
must be produced hot enough to give 
up its gases. Mr. R. Mason advocated 
an effort to secure a recognized stand- 
ard. 


THE CIRCULAR SAW AS A 
CORE BOX MACHINE. 
By ScRIBE 

The article published in the August 
issue of THE Founpry entitled “The 
Circular Saw as a Core Box Ma- 
chine,” gives us a very lucid explana- 
tion of the necessary operations in- 
volved in the preparation of staves 
for core box work. However, as it 
limits the diameters of the core boxes 
to that of the saw and smaller sizes, 


4 


rOEPTH OF CUT 


¢. l 
| NS 
we— WLOTH OF STAVE. __,! 


X 





OEPTH OF CUT. 
W/OTH OF STAVE. 





8B 
METHOD OF DETERMINING THE ANGLE AT 
WHIcH THE SAW TABLE SHOULD BE 
TILTED 


it presents only a part of the utility 
of this practice. It has evidently 
been overlooked that the ellipse has 
a flat “side,” and that by taking ad- 
vantage of this, core boxes can be 
produced of a diameter larger than 
the saw itself. Instead of setting the 
guide at an acute angle with the saw, 
it is placed at right angles, and the 
different curves are obtained by tilt- 
ing the table so that the surplus stock 
can be removed, leaving a very close 
approximation of the desired circle. 
The accompanying illustration 
shows how the angle at which the 
table is to be tilted can be quickly 
determined. On the line A-B mark 
the width of the stave. The line C-D 
is then drawn bisecting this width at 
right angles. With dividers set at 
the radius of the saw describe an arc 
as shown, using as a center the point 


where this arc crosses C-D, and with 
a radius equal to the depth of the 
cut describe a smaller arc. The angle 
that is secured by drawing a line 
tangent to the smaller arc and which 
passes through the intersecting point 
of C-D and A-B is the one required. 
In the absence of a tilting table or 
if the staves are too long, the saw 
can be easily rigged up in the lathe, 
providing the amount of work war- 
rants this procedure. 


CAST IRON IN THE CONSTRUC- 
TION OF CHEMICAL PLANTS.* 
By F. J. R. CARULLA 
Before taking up the uses of cast 
iron in chemical plants, we will touch 
briefly upon the employment of 
wrought iron and mild steel in ap- 
paratus subjected to chemical activity. 
We note its employment for gas- 
holders and its value for bolts, bands, 
stays and beams, when these can be 
painted or tarred to prevent corro- 
sion. Furthermore, although easily 
corroded, tanks can be made of mild 
steel that will carry strong sulphuric 
acid for years without being dam- 
aged. +The only care necessary is 
that no water be admitted into the 
tank after use, when, of course, if 
left in, a weak solution would be 
formed, and rapid corrosion would en- 
sue. Allowing any water to mix with 
the acid will surely cause the destruc- 

tion of the tank. 

Cast iron furnishes a _ substance 
which chemical manufacturers could ill 
afford to be without, but which, in 
consequence of its varied composi- 
tion and uncertain properties, is most 
difficult to classify. For some pur- 
poses, as, for instance, ammonia stills, 
cast iron seems everlasting. 
iron part of one such apparatus, 
known to the writer, is as perfect to- 
day as when it was erected 18 years 
ago. No sign of wear can be detect- 
ed in any of the numerous cylinders. 

In case of ammonia stills, the re- 
actions are entirely basic, but even 
acid chemicals have sometimes little 
action on cast iron. It is wonderful 
to see the length of time that a mitre- 
pot made of this material will with- 
stand the action of sulphuric and ni- 
trous acids in a glowing furnace, the 
seething mass taking months and 
sometimes years to destroy the ves- 
sel. Yet cast iron succumbs to hy- 
drochloric acid like any weaker metal. 


A cast 


Corrosion of Cast Iron. 
Hydrochloric acid and sea_ water 
attack cast iron vigorously, reducing 
*Abstract of paper by F. J. R. Carulla, 


read before the British Iron and Steel Insti- 
tute, May, 1908. 
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it to a spongy and 
Analyses of 


graphitic 
iron 


mass. 
cast immersed in 


dilute solutions of hydrochloric acids 
show that its carbon content increases 
from 2.9 per cent to 11.02 per cent, 
while the pure iron 
95.4 to 79.9 per cent. 
kept immersed until 
was reduced to a spongy 
could be cut with a knife. 


decreases from 
These samples 
iron 
that 


The action 


were the 


mass 


of hydrochloric acid on cast iron is 
rapid and violent. 
The 


show 


Prof. 
three 


experiments of 
that gray iron is 
rapidly attacked than white. 
Hence, if a cast iron vessel is re- 
quired to assist the action of hydro- 
chloric 
that 
But may have to 
enter into one’s calculation, and if the 


Daniell 
times 
more 


acid, it is reasonable to 


should be 


say 


white iron selected. 


other conditions 
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vessel has to resist internal pressure, 
as is often the tougher 
gray iron is preferable to the white 
and brittle. The iron 
therefore, placed between the horns 
of a dilemma, and the natural way to 
get out of the difficulty is to make a 
mixture of a white and a gray brand, 
the gray giving the tenacity and the 
white the acid-resisting power. This, 
however, would not be so good as to 
cast around chills 
interior of 
assumed to be 
white to a 


necessary, 


founder is, 


collapsible with 


gray iron, when the the 


casting, cylindrical, 


becoming certain 


depth, 
would offer the required chemical re- 
sistance, while the outer coat of con- 


siderable thickness, remaining gray, 


would give the necessary tenacity. 


Certain hydrochloric acid deriva- 


tives, such as ammonium. chloride, 
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when heated _ sufficiently, dissociat: 
The acid thus liberated is liable to 
attack any cast iron it may come int 
contact with. 

Another point, which it is impor 
tant to note, and which is frequent! 
overlooked, is that of not usin 
wrought iron chaplets to hold up th 
cores of pipes, that 
employed for chemical 


are to b 
work. 
in such cases whe 
the chemical has any action on iro: 
for the comparatively pure metal is 
more readily attacked than the cast 
iron. when cast iron supports 
are used failures may result, as the 
fusing together with the main 
ing may not be complete. The meth 
od of casting pipes vertically without 
the use of chaplets is hence to b 
recommended for chemical 


ete., 
Fail 
ures are certain 


Even 


cast 


work. 


THE PERMANENT MOLD PROBLEM 


Difficulties Surrounding the Art of Making Castings 
in Iron Molds and How They Have Been Overcome 


cast- 


HE MANUFACTURE of 
ings in iron molds’ has 


given 


been 


increasing attention by 


foundrymen of late years. There are 


a number of difficulties 
the art 
a great 
the 


first 


surrounding 
difficulties have to 
the 
experimenters. In 
place, it 


and these 


extent retarded work of 


various the 
borne in 
mind. that making castings in perma- 
nent 


should be 


molds is limited to a very great 


while there is an _ enor- 
that 
yet there are a vast number of cast- 
ings that 
sult. 

As 


duplicate 


extent, and 


mous tonnage can be so made, 


would show a negative re 
the 


iron 


we view art at present, 


cast work cannot be 
made in iron molds, nor can the cast 
ings that are applicable, be 


a haphazard 


made in 
failure 
is sure to result unless the basic prin- 


manner. Gross 


ciples are closely followed and each 


particular class of work is given due 
consideration. 

The making 
pipe, both as to the iron melted and 
the character of the mold, 
applied to the making of 

Making cast iron 


methods followed in 


can in no 
wise be 
hardware. fittings 
is as far removed 


from stove plate 


in this process, as it is in sand mold- 
ing. There is feature common 
to all classes of work, and that is the 


one 


feature of swiftly chilling the molten 
iron to the point at which it is set 
and then instantly removing it from 
the chilling effect and allowing it to 
cool normally. Beyond this the treat- 
much 


ment varies as as the character 


of the castings. In other words, pro- 
vision must be made in each instance 
for the thick- 


ness of each casting. 


shape, size and wall 


Appliance for Removing Casting from 
Mold. 
adequate 
that 
quickly 


In addition, appliances 
the 


from 


must be provided so cast- 
the 


remain 


removed 
Should 

longer in the cope 
it will 
hardening 


ing is 


mold. the casting 


than in the drag, 
distinct 
that portion that 
contact with the 

This = difficulty 
cropped up in making pipes, and to 
obviate it the 


invariably show a 
effect on 
remains longest in 
cooling influences. 
attachment shown in 
the accompanying illustration was ap- 
plied to the mold. It 
will be seen from this, that after the 
casting is poured and the mold trav- 


els forward, in 


each end of 


so doing it trips the 
lower dog and allows the upper hook 
to fall under the 
at the same dog 

the hook. As mold opens, 


casting is disengaged from both 


the end of arbor, 


time the 


engages 
the 


the 


the 
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cope and drag at the same time and 
is held in suspension free from any 


contact. Some such means should 


be provided in all cases when perma- 


nent molds are used. It may seem 


a formidable proposition to 


install 
such a mold but it 


should be remembered that the molds 


device on each 
very nearly approach absolute perma- 
and once made it is 
highly desirable that it should be of 
such form and shape as to turn out 
perfect work. 


nence, when 


Production of Chilling Effect. 
We 


our 


must to a 
notions of 


great extent revise 
when the 
Ordinary 


iron as 


how and 
chilling effect is produced. 
foundry and pig 
low as 1.5 per cent silicon does not 
chill until after the orange red heat 
Should a slight excess of sulphur be 
present it the point of tem 
perature at which the iron chills, but 
it also the 
ture at which the 
The effect of manganese is 
similar, except that an excess not on! 
hardens the casting but seriously im 
pairs the fluidity of the molten iron 
This latter feature makes pouring 
difficult proposition. Strange to 
the presence of phosphorus in exces 
seems to exercise a salutary effect 


iron even 


raises 


raises point of tempera 


iron sets. 


vel 


say 
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Tiere are no traces of the weakness 


that we can naturally expect. The 
writer has made castings containing 
as high as 1.56 per cent phosphorus 
hat when turned into rings 4 inches 
in diameter, 1 inch wide and 1/16-inch 
hick, could, when cut in the manner 
of a piston ring, be sprung apart 1% 
inches without breaking. Moreover, 
this iron showed a tensile strength of 
31,000 pounds per square inch. The 
complete analysis of this metal was as 
follows: 


oo oe 


Per cent : 
ae ee eee 3.35 
Rr rer eer cr ee 1.80 
FC eRe Tee EO ET 0.08 
PONNGS. i cece niacveuacece 1.56 
eer ree 0.47 
This is hardly an iron one would 
ordinarily care to use for machine 
castings in sand molds, and yet in 
appearance and physical characteris- 





tics it furnace 


iron. 


was superior to air 
This apparent anomaly can be 
once the un- 
principles are taken into 
consideration. We have been too apt to 
give undue 


easily explained when 


derlying 


evil 
effects of sulphur and phosphorus due 
to the fact that we have been unable 
to wholly counteract these evil ef- 
fects especially in large castings. So 
long as we allow them to have their 
own way, just so long will they be 
detriments. Like fire, they are good 
servants, but poor masters. 

\lolten iron at the proper tempera- 
ture is a homogeneous mass, and if 
We instantly cool it until the setting 
point is reached, the still 
homogeneous and remains in that 
It is therefore evident that all 
impurities occupy the same rela- 
position in the cold iron that they 
i in the molten mass. This being 
truc we have an iron that is not only 
free from segregation but has all its 
icles in a closely knit formation. 


prominence to the 


mass is 


state. 





“The FOUNDRY 


The strength of an _ iron is the 
strength of the weakest spot, and in 
this case the weakest spot 
sponds to the greatest strength of 
the casting. Sulphur, silicon, carbon and 
phosphorus, as they exist in foundry iron, 
weaken the iron only because they are al- 
lowed free rein in cooling. 


corre- 


Effect of Various Elements. 


Each and every element has cer- 
tain beneficial effects when used in 


the proper proportion, and this pro- 
portion is not, as many suppose the 
maxi- 
mold 
that 


minimum of sulphur, nor the 


mum of silicon. In permanent 


work there is a golden mean 
gives the best results. It can bear a 


and and 


a lower silicon than the same casting 


higher sulphur phosphorus 
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prcecess out to its logical conclusion, 
but is hampered by the fact that in 
making his castings he allows segre- 
gation, and hence gets the full bene- 
fit of the bad effects that belong to 
all the impurities. 


Coating to Prevent Chill. 
The bugaboo of the 
mold process is the tendency of the 
iron to. chill, 


have been 


permanent 


methods 
obviate this fea- 
doubt but that a 
inert material well 
applied to the mold will obviate the 
chilling effect especially if this coat- 
ing be thickly 
minimum amount 


and various 
tried to 
ture. There is no 


coating of some 


applied and has a 
of binder, but the 
very fact that the majority of these 
coatings must be applied 


after each 


pouring, slows down the process so 








ENING DEVICE FOR CAST [RON PIPE MOLDS TO PREVENT THE CASTING FROM REMAINING 


when made in sand. The dominating 
element for this class of work is car- 
bon, and to the changes that this ele- 
ment undergoes when suddenly cool- 


ed, may be ascribed the good re- 


sults. If molten cast iron be instant- 
ly quenched in water to a _ tempera- 
ture of 1,300 degrees Fahr., all the 
carbon will be in the hardening car- 


bon 


form; if the quenching be car- 
ried to 1,600 degrees Fahr., and the 
iron allowed to cool normally the 


carbon will exist as hardening carbon 
and carbide carbon. If, however, this 
sudden quenching be carried only to 
the point at which the iron sets and 


it is allowed to cool normally, all 
the carbon at the time the iron is 
set is in the combined form, and as 


the normal cooling progresses, it will 
be found that carbon is 
formed, so that when cold very near- 
ly all the annealing and 
but a small proportion is in the form 
of hardening and carbide carbon. The 
malleable iron maker 


annealing 


carbon is 


carries this 


The Foundry 


IN THE Cope LONGER THAN IN THE DRAG 


much that it removes one of its 


valuable 


most 
again each 
coating must be of such a nature as 
to adhere evenly firmly to hot 
this precludes the use of 
water or gasoline. Cold 


pulverized 


features. Then 
and 
iron, and 
when 


chalk 


allowed to 


molds 


coated with tale or 


mixed with gasoline and 


will as a rule 


chill 


dry, produce 


this 


castings 


without providing coating 
is very thickly applied. 
solution 


mixed 


A very thin 


alcohol and shellac 


chalk, 


very 


of wood 
fine 
applied 


talc or fire 
thickly to a 
warm mold makesanon-chilling coat- 
ing. 

The 
ings to cool to dull red 
iron mold so 


with 


clay and 


writer has often allowed cast- 
heat in an 
and this with- 
appreciable chill. For hot 
molds, heavy oils or paraffine 


with almost 


treated, 
out any 
mixed 
any finely ground inert 
substance can be used, but their chief 
value is to prevent the iron from ad- 
hering to the mold; 
a decided chill 


will 
when allowed 


castings 
show 


to remain too long in the mold so 


treated. Silicate of soda when 
fused 
an admirable non-chilling coating but 
last The 


phosphorus as a 


prop- 


erly into an iron mold makes 


it does not long. use of 
coat- 
than it 


There is only one sure way 


an amorphous 


ing has a greater reputation 
deserves. 


to prevent a chill in permanent mold 


“TRE FOUNDRY 


work, and that is to take it out be 
This 


operator 


in. point is 


The 


properly 


fore chilling sets 


easily determined. who 


has his mold proportioned 


and fitted, and has determined the time 
the 


but 


of chill, is not only well on way 


toward extremely rapid work also 


has a mold that is almost indestructible. 


QUALITY VS. QUANTITY IN THE 
BRASS FOUNDRY 


T IS my intention to show that the im 
provement in quality and increase in 
quantity must go hand in hand to in- 


sure our greatest success. To me it seems 


“ 


the question is too often asked, “How 
many heats did you get today”? instead 
of, “How many pounds of good castings 
did you make”? Your output is not 
governed by the amount melted, but by 
the amount of good castings produced. 
To illustrate, foundries 
making the same class of goods; look at 


here are two 
their production sheets—the one shows 
40,000 pounds melted with production of 
20,000 pounds of good 
35,000 pounds melted with a production 
of 20,500 pounds of good castings; and I 
venture to say if you could examine the 


castings—the other 


castings you would find a marked differ- 
ence in the of the castings 
from these two foundries. 

When as a boy I was learning how to 


appearance 


work, my father said to me, “My boy, 
remember that no job is well done be- 
take ten hours do what 
have been five.” It is 
certainly just as true that a foundry run- 


cause to 


should 


you 
done in 
ning 25 per cent less than its capacity 
may be making the poorest possible cast- 
ings, while the one running to its utmost 
may be making the best. But the ques- 
tion is, “HOW”? 

1.—Men. 

2.—Metal mixtures. 

3.—Machinery. 

4.—Molds. 

5.—Cores. 

Some time ago, I heard this statement 
made—that all a foundry needs as mold- 
ers and machine operators are men with 
If 
have this idea it had better be discarded 


strong backs and weak minds. any 


along with the poor castings such practice 
will pr 


we 


duce. There never was a time 
needed more intelligent work- 
All factories 
but 


man with the overalls. 


when 


men than we do at present 


are looking for successful managers, 
. 


many overlook the 


*Presented at 


Br ass 


American 


BY J. N. GAMBLE 


While much has been accomplished by 
installing machinery to do many kinds of 
work, it is still a fact that without in- 
telligent and sober workmen, first-class 
work cannot be done with the best pos- 
sible machinery; while on the other hand, 
it is wonderful to see the good work that 
can be produced with poor equipment by 
intelligent and sober men. In fact, the 
question of brains extends even down to 
the man shoveling sand. You will all re- 
told of the 
painter who, when asked how he mixed 
colors, “With 
and this is what is needed in our brass 


member the story great 


his replied, brains, sir,” 
foundries; for if your core sand is not 
properly mixed, the whole casting will be 
scrap; if your molding sand is not prop- 
tempered the scrap; if 
molds are carelessly made, again the re- 
scrap; if 


erly result is 
metals not 
mixed in the right proportions for the 
particular work you 


sult is your are 


are making and 
brought up to the proper temperature, 
once more you will have scrap, and the 
Scrap pile is the loss account. Therefore, 
if these statements are correct, you will 
readily see the question of brains is an 
important one in the selection of men 
for a brass foundry. 

Let us consider some of the qualities 
needed in our employes. The foreman 
must be a man of such character that he 
will have the respect of his men and must 
also have a thorough knowledge of brass 
foundry practice from core making through 
Now let us look at 
some of the workmen—here is a boy set- 


to the finished casting. 


ting cores—watch him, for he is some day 
to be a molder or machine operator; is he 
quick and accurate, or slow and careless? 
If he has the first qualities, keep him and 
teach him from day to day how to work 
and you will receive large returns in both 


If 


cannot 


quality and quantity of castings. he 
has the second qualities and you 
get him interested enough in his work to 
change his ways, drop him or your scrap 


pile will increase, your quality deteriorate, 
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You sec 
takes intelligent use of a boy’s brains 
properly set cores in a mold. Notice t 
machine putting up 
large number of molds, but if you 
them, find the 

broken in the sharp corners; examine 
pattern and you will find it has not b 


and your quantity diminish. 


operator—he is 


amine you will m 


brushed off for some time, so while 
output in flasks is large, the actual p 
small. |] 
here is an operator working next to | 


duction of good castings is 


who is putting up as many molds and t! 
‘are all clean and corners perfect. 7 
floor 

you will find the output of good casti 
much the and 

general appearance much better. What 
true of machine work is just as true 
It is the 
telligent use of brains that counts for 
the 
brass foundry. 


the castings from this man’s 


more than others, 


floor or snap bench work. 


against successful operation of 


The Metal. 
Now your molds are closed and 
Here comes 


crucible and you notice after they h 
poured a that the 


can watch the pouring. 


few molds metal 


cold and stringy but they pour it all i: 


molds; result, cold shut, misruns, and 
sound castings, more added to the s 
pile. This shows that the melter is 
making an intelligent study of his w 
and if this man is in your foundry, 
had better drop him and secure a 1 
who will make an intelligent use of 
brains. 

Before leaving this question, let m« 
that we must give our employes car 
instruction in their duties if we ex; 
them to give us the best work. 7 
should also be shown the result of c 
less work. 
of 
making the same. 


A good plan is to post a 
made with name of 


This been tt 


scrap oper 
has 
with good results. 

After securing men with brains in 
departments of your foundry work 
comes the important question of n 
mixtures. It is not my purpose to 
you formule for metal mixtures as « 
pecu 
percentage of the various metals to 
to it qualities needed. 


class of work calls for its own 


One thing, however, is certain, you « 
not put poor metals into crucible 
furnace and expect to produce high gr 
castings, and it is just as certain that 
can put in good metals and make sc 


To my mind everything that goes 
from 
p SS] 


The use of gates and sprues without cl 


the mixture should be as free 


and all foreign substance 


as 


ing is bad practice. In fact, the imp 


ance of proper mixture of metals cant 


be too strongly emphasized, for if y 
metals are properly mixed and melte: 
part of 
Your castings will not run smoothly 


large your troubles are 01 


1 


on 
Ai 
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tight if metals 
d and melted. 


are not properly 
You may have the 
of molds, patterns properly made, 
the very best and gating of pattern 
erly done, and still your scrap pile 
grow. You may even have castings 
| in appearance but they will not test 
Melting Equipment. 
hall we use crucibles or melt in open 
acesr | melt- 
in crucibles, open 


have seen poor 
good 
ices; and then again gvod in cruci- 
A good 
depends on the proper handling of 


We should protect the metal 


and in 


and poor in open furnaces. 


type. 
ve can from oxidation while melting 
btain castings free from defects. I 
ve every brass foundry should have 
nalysis of its castings each day to 
rmine whether the mixture is correct. 
It should also have test bars for deter- 
ing the tensile strength, as only by 
means will we know for a certainty 
our product is up to standard. 
ww as to machinery, some say that 
cannot make good castings on power 
ling machines; others contend that all 
ngs can be made better on machines 


by hand. Now I agree with neither, 


believe that we should use power 
hines where they are au advantage; 
these machines must be as simple as 


ble, free from complicated bearings, 
thing destroys bearings like the fine 
and sand in our foundries. Wonder- 
improvements have been made _ in 
ling machines in recent years, and 
of us is nw prepared to say that 
make 


we cannot this or that on a ma- 
I have seen fully as good castings 
by machinery as by hand. This 


me to say that if you have a large 


unt of duplicate castings to make, 
into the power machine, buy the best 
hine for your men to use. If on 


other hand, you are doing a jobbing 
ness and have a few pieces to make 
each pattern, you will need to in- 
gate very carefully before installing 
power machine. The power machine 
great quantity producer and I be- 
if properly made and operated by in- 
nt men will produce castings that 
satisfy your most particular trade. 


The Molds. 


the do 


Tirst, what is a mold? 


this 
It is 
intity of sand rammed into a flask 


hat has mold to with 


tion? 


da pattern so as to Icave a perfect 
int of the pattern. The essentials of 
d mold that is 
th to take on all the peculiar sharp 


are a_ sand fine 
of brass patterns and open enough 
low the gases to escape freely when 
Sand must 
operly mixed and tempered, for if 
and is too will have a 
;’ then the sand must be properly 


etal is poured into it. 


wet you 
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rammed into the flask, for if it is too hard 
in spots, you will have a “blow;” if too 
soft the metal will cut. In fact, from the 
wheeling of sand into the shop to the 
placing of a perfect mold on the floor, 
the work must be done by intelligent men 
if you wish to have an output “ 
to quality,” 


good as 
and “high as to quantity.” 

The Cores. 

As to cores, some foundrymen seem to 
think they can take several kinds of sand 
and a little rosin or some of the various 
compounds, mix them together and get 
good results. It seems to me that to im- 
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prove our quality and increase the quan- 
tity of our product, it is necessary to have 
first-class cores, for a poor core is cer- 
tain to give a scrap casting, or one very 
rough in appearance. What we should 
do is, to secure by careful tests, that core 
mixture, which gives the best results for 
our particular line; and let me say, cores 
that are first-class for some grades of 


castings will not answer at. all 
for others. Use’ brains in the 
mixture for your cores and you will 


have cores that will give you castings 
which will be a credit to your factory. 


A GERMAN MACHINE FOR MOLDING 
HOLLOW-WARE 


T HE molding of hollow ware, not only 


in Germany, but other countries as 


well, has been confined large- 
ly to floor work owing to the diffi- 
culties involved in mounting the pat- 
terns on molding machines. If the 


product is to be subsequently enam- 


eled, it is essential that the castings 
should be of a uniform thickness to 
prevent the cracking and shelling of 


the enamel due to the uneven contrac- 


tion and expansion of the cast iron. 
Furthermore, the large green sand 
cores required in this line of work 


have presented difficulties in handling 


and setting which have been overcome 


in a novel molding machine which 
was designed and is being built by 
the Vereinigte Schmirgel und Mas- 
chinen Fabriken, Hanover-Hainholz, 
Germany. 

The drag and green sand core are 
molded in one operation on the large 
machine shown in Fig. 1, while the 


BY ALFRED GRADENWITZ 


at the 
The drag flasks are mounted 
tables 


cope is made on the machine 


right. 
on which move in 


guides on 


the machine. The 
actuated by a 


move in opposite directions. 


the box base of 


tables are lever and 


The pat- 
terns for the drag half of the mold 
and the core are mounted on tables 
which pass through the center of the 
base and between the tables on which 
the flasks 


mounted, and 


are are 
raised and lowered by the hand wheel 
shown at the side. 

In Fig. 1 the drag flask and 
the pattern are shown in_ position 
for ramming, which is accomplish- 
ed by a lateral pressing move- 
ment of the flask against the pattern, 
the green sand core and the drag 
being made at the same time. The 
green sand core after ramming is 
shown in Fig. 2 with the patterns 
drawn aside which are still imbedded 
in the sand, in the two halves of the 

















ig 1—MeEtTHOD OF RAMMING 


CorE AND: DRAG IN ONE OPERATION 


TAe Founpry 














2—CoreE Box or Core PATTERN DRAWN 


ON A TABLE 


drag flasks By the further move 


ment of the tables which the 


flasks 


on 


are mounted — the patterns 


are stripped away from 


mold, 


3, and are dropped 


the machine 

] +1, all 
Snows the part 
yr Ing 


thr } 
thnrougn 


lowered 


“4 
assembled 


is slightly 
thickness 


1 
wheicn 


point, 


stand is shown at the right 


cope 
igs. 4 and 5 and the finished cope 


ASIDE. THE FINISHED CoRE IS SUPPORTED 
OR STAND 


the 
hand 


the 
illustration. 
the 


pattern 


foreground of 
The ¢ ype is 
flask is lifted 
the pins 
lever. The 


molding 


is shown in 
latter 
rammed and 


the 


away 


from by which 


are operated by a ma- 


chine can also be used for 
fire pots and other castings requir- 


ing deep green sand cores. 


MAGNALIUM. 


Magnalium is an alloy of aluminum 
but 


which 


and magnesium, than the 


rormer, 


lighter 


and shows some re- 


This 


developed in 


markable characteristics. metal 
Germany 


rolled, 


was recently 


and can be forged and drawn 


into tubing, rods, bars, or wire, and 
that 


springs. 


can be made so hard and elastic 


it can be readily used for 


When 


rolled as 


machined 
The 


mirror-like in 


cast, it can be or 


ordinary brass. ma- 


chined surfaces are ap- 


pearance and of silvery color. Screw 


threads can be easily cut in the met- 
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3—THE ENTIRE PATTERN WITHDRAWN FROM THE SAND 
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al and bored holes are always sharp 
and clean. The metal can also be filed 
the” surface. When 
cast in sand, magnalium shows a t 
sile strength of from 49,000 to 21, 
pounds per square inch with a red 


without tearing 


tion of area on the test piece used 
Cast in chills, the 
strength 22,000 


4 per cent. iron 


tensile ranges fom 
to 25,000 pounds per square inch, w th 
a reduction in area of 5 to 8 per c 
Magnalium containing a lower p 
the grade 
test 


34,000 pounds and the tens le strength 


centage of aluminium than 


heretofore mentioned will about 


can be increased to 42,500 pounds by 
The 


obtained 


proper treatment. maximum 


tensile strength is by cast- 


ing the metal in a water-cooled iron 
chill 


of a 


and test bars made in this way 


special alloy which were ham- 
mered after they were cast showed a 


tensile strength of over 60,000 pounds. 


Method of Melting. 

This metal can be cast in any brass 
foundry and the use of graphite cru 
The cru 
cibles should be absolutely clean. One 
that 
have enough of 
to the 
stroy the. properties of cast magnal 


cibles is recommended. 


used for brass would 


this 


has been 


metal adhering 


carbon in the crucible to de 


ium. The metal should not be h 


ed beyond its melting point any more 
than necessary. <A high heat resuits 
in porous castings of gray color. T! 


crucible should be evenly surrounded 
coke 


This is necessary to keep the 


with and should rest on a sup- 
port. 
pot 

with the grate, so that the metal 
not in the bottom of 
crucible after the coke has been consumed 
The remain 


through 


from coming into direct contact 


will 


be cooled the 


crucible should covered 
the 
can 


rod. 


melting period and 
be stirred with a cl 
When the metal 


cling to the rod, the crucible shoul 


metal 
pine ceases 
be removed from the furnace and 


should be exercised to prevent 
metal from chilling in the bottom 
No flux is 
the 


from 


the pot. necessary and 
melting 


43 to 45 
for melting. 


spite of low point 


magnalium, minute 
should be 


When overheated this metal abs 


allowed 


oxygen and the resulting castings 


porous. Those accustomed to melt 


brass have a tendency to over 


this metal and care should be ta 


to work it at as low a temperat 
as possible. Casting shrinkage ra 
134 to Zz 
is very close grained and can be 
ished treatment 
any special instruments. The 
gravity of magnalium castings va! 


from per cent. Magnal 


without previous 


Spe 








K) 





eous ammonia, etc. 
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m 2.49 to 2.51 and the 
1,185 to 


melting 
ranges from 1,250 de- 


es Fahr. 
Oxidation. 


resists oxidation better than 


miny of the softer metals and is not 


cted by water, carbonic acid, gas- 
It is only slowly 
cted by saltpeter, or sulphuric 
1, but is more read ly attacked by 


ilies and strong alkaline solutions. 


Salt water attacks magnalium slightly, 
but when exposed to its action the 
metal should be lacquered or coat 
ed. It shows almost no magnetic in- 
fluences, but its electric and thermal 
conductivity is about 56 per cent of 


that of pure copper. 

\lagnalium castings can be pickled 
t! same as steel castings or steel 
plates in a solution containing 10 per 
soda to which 2 per 


nt of caustic 
nt of common salt has been added, 
the solution being used at 140 degrees 


When 


they can be 


Fahr. cleaned and 


kled 


hed, enameled or 


properly 


lacquered, var- 


coated in any 


y and are easily polished, etched, 


= 


soldering 
magnalium solder is used This 
metal is sold by Morris R. Machol, 32 
Park Place, New York City, 


American representative of the 


ngraved and plated. For 


who is 


_ 


gnalium Syndicate of Berlin, Ger- 


ny, and Vienna, Austria 


MIXTURE FOR JOURNAL 
BEARINGS. 


Juestion:—What is the proper mix- 


for journal boxes that must 


withstand a high pressure? I have 


been using a mixture of sheet and 
proportions of 5 
The 


after a 


wire copper in the 
unds of copper to one of tin. 
rnals invariably run hot 
rt time. Has the steel that is 
1 in the shaft 


with the cutting of the 


s 


anything to do 
boxes? 

‘nswer:—The steel in the shaft has 
hing to do with your journals run- 
The 


rnal bearings themselves. 


ng hot. trouble is in the 
You are 
ig a bell metal alloy which is ut- 
y unsuited for the requirements 
bearing. An alloy more suited 
the purpose is as follows: Cop- 


80 pounds; tin, 10 pounds; lead, 


pounds. The more lead you use 
bearing and the less tin, the bet- 
the bearing will be. Alloys con- 
ing 30 per cent lead are used for 
railroad 


heaviest requirements. 


hey need no babbitt and never run 





















Fic. 4—PATTERN LOWERED THROUGH THE BASE OF THE MACHINE 


hot. For lighter service, alloys of 40 
and 50 per cent lead are used. These 
bearings require no machine’ work 
and are placed under the cars in the 
condition they leave the foundry. The 
with files 
Such 
should 


much 


bearing is merely trimmed 
grit. 


Y« ul 


try the mixture given, as it is 


to remove any sand or 


bearings never run hot 
better 
If not 


than the one you were using. 


entirely satisfactory, however, 
decrease the 
cent lead 
make. The 


tions are copper, 65 pounds; lead, 30 


increase the lead and 


tin. The 30 per alloy is 


not difficult to propor- 


pounds; tin, 5 pounds. A © slightly 


stiffer alloy is copper, 75 pounds; 
lead, 20 pounds; tin, 5 pounds. Melt 
your copper under charcoal, using a 


small quantity of salt, and if you have 


any trouble holding the lead, deoxi 


dize your melted copper before the 


4 


mixture is added, with from ¥% to 1 


pound of manganese copper. K. K. 


SWEDISH FOUNDRYMEN’S AS- 
SOCIATION. 
The Swedish 


tion was organized at Gothenborg, Swed 


Foundrymen’s Associa 
en, on May 2, and now has a membership 
of about 50 foundrymen. This society; 
is organized along lines similar to those 
of the Asso- 


ciation and owing to the fact that there 


American Foundrymen’s 
are not more than 300 foundries in Swed 
en, four local branches will be organized 
and periodical meetings will be held. It 
is also planned to hold an annual conven- 
tion for the reading of papers and the 
discussion of foundry problems, In ad- 
dition to 


foundrymen, the member- 


fore- 


ship includes superintendents and 


men. The officers elected are as fol 
lows: A 


president; oe» 


Edholm, Gothenborg, Sweden, 
Vesteras, 
Nilsson, Husqvar 


Blume, 
Sweden, secretary; F. 


na, Sweden, treasurer. 

















Fic. 5—DracG oF THE Motp ASSEMBLED 


THE Core Is SHOWN IN THE FOREGROUND AND 


THE CopE MACHINE AT THE RIGHT 





THE CLASSIFICATION OF PATTERNS 


A Discussion of the Various Molding Processes 
and Their Relation to the Art of Making Patterns 


HE NECESSARY limitations of 
ik the last article of this series, en- 

itled “Classification of Patterns 
and Pattern Work,” precluded a com- 
ylete consideration of a considerable 
ortion of the work in its relation to 
he subject of shop management and 
cost accounting. 

In discussing these questions and 
their relation to the affairs of the 
pattern shop it is necessary to enter 
into a consideration of the processes 
of the foundry, since the two are so 
intimately associated that it is diff- 
cult to explain fully the routine of 
one without taking up some of the 
work of the other. In this connec- 
tion it is necessary to know some- 
thing of the processes of molding in 
order to properly judge of the differ- 
ent kinds of patterns to be made. 
In like 


know 


manner it is necessary to 
something of the vari- 
ous kinds of patterns to be made, and 
the manner of making and using them, 
in order to 


successfully manage a 


business of this kind and to properly 


account for the cost of this class of 
work. 





THE PATTERN 


In considering the question from 


this standpoint it will be 


i 


necessary 


to go into details that may seem en- 
1) 


tirely foreign to the subject, but upon 
which the manager and the cost account- 
ant are usually posted. 

Frequently, the manager is not able to 


distinguish the probable cost of one pat- 
tern that is built up piece by piece, with 
ribs and similar pieces finished separately 
and nailed on, and one that is “glued up 
solid and dug out” by the long and labori- 
ous hand process. Yet one may cost 
several times as much as the other. He 
may not know why a pattern will be very 
expensive if it is to be molded in green 
sand, while the necessary pattern work 
may be less than $10 if it is to be “swept 
up” in loam, and to him “the castings 
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were almost identical.” He may observe a 
good patternmaker working, it seems 
slowly, day after day, on a comparatively 
small pattern, while another man whom he 
has understood is not as good a workman 
has finished his pattern and it is already 
in the foundry. If he were more conver- 
sant with the details of the patternmaker’s 
work these matters would be plain, simple 
and readily understood, and the better 
workman would get due credit for his 
work. 

Facts for the Cost Accountant. 

The cost accountant will also fall 
into most unfortunate mistakes and 
sometimes more serious ones, from a 
financial point of view. if He is not con- 
versant, to a considerable’ extent, 
with the operations of the work whose 
cost he is recording. He should be 
able to judge with at least a moder- 
amount 
and kind of work being done and the 


ate degree of accuracy, the 
value of the different operations upon 
it. He 
idea of the work of the men, the 


should have a good general 
work they are doing and the rate 
of pay of the men employed 
different 
should be able to recognize the work 
It may be said that 
he is essentially an office man and 


upon 


classes of work, and _ he 


when he sees it. 


BY OSCAR E. PERRIGO 


that it is his business to take tl 
records as they come to him a1 
work up his costs, which is true 

Sut he must be mo: 
than a mere calculating machine. T! 


far as it goes. 


personal equation is very importa: 

in this connection. 
The writer once knew a co 

clerk who allowed a time record 


44 hours and 20 minutes for cutting 


round m 
If he had any idea 
what the job was, he would hay 


off 15 pieces of 2%-inch 
chine steel. 


held the record and made an investi 


gation. The same man had a man’ 
work charged as blacksmithing whi 
he was digging a ditch, giving as 

excuse for the error that “the man h 
been working in the blacksmith sh 
for over a month.” It is admitt 


that the cost system he was trying 
to work was very defective, but stil! 


errors will creep into all systems a: 
the man who administers them mu 
be vigilant and detect as many 
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possible. In this he cannot be e! 
cient unless he is fairly well 
quainted with the work. The ti 
which he would necessarily spend 
and about the shops making hims 
familiar with the these matters wou! 
be time well spent, and even mo 
profitable to his employers than 
himself. 
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hese are some of the conditions 


and disadvantages under which many 


managers and cost accountants labor. 
Th detailed explanations following 
are necessarily made rather element- 
ary. so as to be readily grasped and 
easily remembered by men not con- 
ver-ant with the details of the trades 
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to which they relate. Consequently 
they may not be particularly interest- 
ing to practical foundrymen and pat- 
ternmakers who are already’ well 
versed in the various branches of their 
work, 

In the former article on this subject 
the different kinds of 
lassified and described, 
kinds of 
with them 


of 


patterns 
but the 


used connec- 


were 
Var- 


ous cores in 


were not discussed. 
subject coring patterns 1s 


r imperfectly understood by some 


“ae Founpry 


pattern, unless the required cores are 


of standard form and dimensions, in 


which case the coremaking department 
standard boxes 


produce them from 


kept on hand for that purpose. Many 


cores whose forms are alike on both 
sides are made in a “half box” and 
two parts pasted together to form 
the complete core. This is some- 
times done as a matter of conveni- 
ence in handling, and sometimes for 
economy in making the core box. 


After being formed in the boxes, the 
out 


cores are turned on thin iron 
plates and baked in the core ovens. 
Cores and Core Prints. 

The form of a core must be such 
as to produce the required opening 
in the casting, and nearly always it 
also includes certain projecting parts 


which fit into corresponding cavities 
in the mold formed by core prints, 
for the purpose of supporting the core 
and retaining it in the proper posi- 
tion while the molten metal is being 
poured. Sometimes che core is sup- 


ported partially, and occasionally en- 


tirely, by small wrought iron 


called 


structure 


pieces 
chaplets, which remain in the 


of the 


Round, straight cores are most com- 


casting. 


monly used to produce holes for bolts, 
shafts, the like. Ha 


this form is required for a chambered 


and core of 











accountants, and yet it is a very hole, that is, enlarged in the center, 
irtant matter in many respects. or one of any special form, a core 

box must be provided for it. 
Use of Cores. There is a large class of irregular- 
the leet 2b wile oe te ly Shaped cores of almost infinite 
rm a hole or cavity in a casting, variety of forms and dimensions. In 
r when it is too small to be suc- "Y C4s€s their only purpose is to 
fully formed by the ordinary og were a proencing vtec 
olding sand, or when its form and the coe: Chis is the case in the 
sition is such that it is impossible box form of castings, now so much ” 
t inadvisable to mold it in the ordin- “© whereby aren _ Strengen ts gf 
manner. In some cases the core Cured without excessive weight. For 
this purpose large, flat cores are used 
and supported by core prints forming 
holes through the two walls of metal 
for this purpose. These openings also 
serve as points through which vents 

RB = 

= Zz - 
a a Boeke 
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ade up of several parts, baked are taken off so as to afford an es- 
separately and pasted together, or the cape for the gases generated fromthe 
u several parts put in place in the core coming in contact with the 
n to form the complete core. molten metal. It is sometimes neces- 





are usually made in boxes made 





he patternmaker, as a part of the 





sary to support these cores by others 


and before 


made 


separately set or 
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See ee 


DE? ROIT. 


_ 


MICH ” 


after the main core is in place, as may 
be necessary. 
Flat Cores. 

The bases or pedestals of machines 
are usually cast around cores and fre- 
quently thin pieces of board are placed 
the that 
shelves the 


crosswise in core box so 


horizontal are formed in 
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casting which also serves as a tool 
closet for the machines, while these 
cast-in shelves also form connecting 


ties adding materially to the strength 
the 
What 
flat cores, usually of moderate dimen- 
to 
molding, 


of casting. 


are known cake cores are 


as 


sions, and used cover exposed 


spaces in loam or may be 


one of the pieces of a built-up core. 


The name is derived from its form 
rather than its uses, which are many. 
There are many other more or less 


local designations for cores of differ- 


ent forms and _ uses. 


Green Sand Cores. 

sand those 

the 
sand. 


made 
sand 
usually 


Green cores are 


up from ordinary molding 
They 
quite large and must be supported or 
built plate 


in the bottom of the core box, 


or green are 


upon a cast iron placed 


of 
which they are lifted by one or more 


out 


lifting irons screwed into the = sup- 
porting plate and having an eye 
formed in the upper ends for in- 
serting a chain or a hook for hand- 
ling them. 

The expense added to the cost of 
the pattern proper, in consequence of 
the making of core boxes’ varies 
greatly in different patterns and is 


governed by the form of the piece to 


be produced. For many pieces there 


boxes to be made while 


the 
more 


are no core 
boxes 
the pattern. 
estimate the 
a pattern until we 


to molded 


in some _ cases core cost 


considerably than 


Therefore we cannot 


probable cost of 


know how it is be and 
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the number and kind of boxes 
that will be necessary, as well as the 
form, dimensions and intricacy of the 
pattern itself. 


core 


Elementary Discussion of Foundry 
Work. 


In order to properly appreciate the 
importance and value of the various 
classes of patternwork and to effici- 


ently manage such business and to 


account for the expenses incurred in 


connection with it, we must know 
something of the manner in which the 
different kinds of patterns are used as 
well as how they made. This 


will necessitate some explanation of 


are 


the various processes of molding. 
The simplest form of molding con- 
sists of bedding-in the pattern upon a 
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side, the bedding-in process must be 
supplemented by the use of a cope 
flask as shown in Fig. 2. To insure 
this flask being replaced in exactly 
the same position after it has been 
lifted off for the purpose of drawing 
the pattern, it is customary to drive 
several guide stakes around it. 
These are used for the same purpose 
as the steady pins of the ordinary 
double flask, consisting of a lower 
flask, called the drag or nowel and 
the upper flask,,or cope. The latter 
has the cross bars A, A, fixed in it 
to hold the sand in place when the 
flask is lifted off. 


If a hole or cavity is required in 


the casting, core prints are attached 


to the pattern as shown at A, A, Fig. 
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ing always molded in the cope or | 
per flask. Such patterns are usua 
molded in a two-part flask, as sho 
in Fig. 4. One-half is laid upon 

bottom board A, the nowel fi: 
placed upon it, filled with — sa: 
rammed up, the surplus scraped off 
second board placed upon it, and 

whole turned over. The bottom bo 
is removed, the sand smoothed 

covered with parting sand, the sec: 
half of the pattern laid on, the c 
put in place, a sprue pattern set 

and the flask rammed up as bef: 
The sprue pattern is drawn, the co; 
lifted, the two parts of the patter 
drawn, gates or channels cut from t¢! 
sprue hole to the cavity the patt 


has made and the cope put on 
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leveled-up bed of molding 


A, in Fig. 1. 


pattern 


sand, as 
shown at 
the 


The bottom of 
may have strengthening 
ribs or other projecting portions upon 
it, but the top must be plain and care 
must be taken to have the pattern lie 
exactly level, otherwise the plate will 
not be of an even 


thickness. Neces- 


sarily the top will be 
When 
needed two straight-edges 
be bedded-in flush with top 
of the bed of sand, and 
with a straight-edge with its lower cor- 
ners cut out, as shown at B, the sand 
may be scraped out to form the thick- 
ness of the plate. After this 1s 
the straight-edges are 


more or less 


rough. only a_ plain, square 
plate is 
may the 


leveled-up 


done 
the 


removed, 
them filled 
up, the other sides and corners made 


impression made by 


straight, and a casting produced with- 


out the use of a pattern. Many other 


simple forms may be similarly 


duced without the aid of a pattern. 


pro- 


Bedding-in Patterns. 
Should the plate Fig. 1, 


have projecting members on its upper 


shown in 


3. In this case the pattern is bedded-in 
as before and a flask used high enough 
the 
quite deep, two or more 
flasks are used, and lifted off separate- 
ly, as there is less danger of the sand 
dropping out as the flasks are lifted. 
After the cope is lifted off and the 
pattern drawn, a dry sand core is set 
vertically in the lower print and the 
cope replaced for pouring. This print 
has straight sides, so as to hold the 
core as securely as possible in a ver- 
tical position. The upper print is 
made conical for the purpose of ac- 
curately centering the core if its posi- 
not exactly When 
the greater portion of a solid pattern 
is in the cope the pattern lifts with 
it, and is drawn from the sand after 
the cope has been lifted off. 


to cover it. Sometimes when 


pattern is 


tion is vertical. 


Split Patterns. 

A large number of patterns are di- 
vided or split, the two parts being 
held in their proper places by dowel 
pins, the portion containing them be- 
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clamped down ready for pouring. In 
all but quite small castings a riser as 
well as a sprue hole is made to get 
rid of gas and slag and to insure th 
perfect filling of the mold. In larg 
castings there may be two or m 

sprue holes and any required number 
of risers according to the form and 


dimensions of the casting. 


Molding a Lathe Bed. 

Fig. 5 illustrates the methods 
molding a lathe bed. This is molde 
bottom side up for the reason t 
the top or track of the bed must 
of clean, solid metal, and this is | 
ally found at the bottom of cast 
Therefore, the track portion of 
pattern is made separate from 
body of the pattern and is bedde 
to the previously leveled-up bed 
sand, leaving a depression at B, so! 
what wider and deeper than that 
shown. The body C, of the patte: 
is now laid upon the track and 
cheek flask D, is put on and rammed 
up to the exact height of the pattern. 











‘rn is drawn. 
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he cope is now rammed up and 
ted off, after which the body part 
the bed pattern is drawn up out 
the sand. The cheek flask is lifted 
f and the track portion of the pat- 
In boxes of proper 
rm and dimensions, green sand 
res F, are made and set as shown, 
eir lower portion fitting in the de- 
ession B, formed by a proper pro- 


j-ction on the main pattern, and the 


cores being set far enough apart to 
rm the cross bars of the bed. The 
sks are then replaced and the mold 
epared for pouring. 

When particularly strong and solid 
stings are required recourse is fre- 
ently had to baking the molds. For 
his purpose iron flasks such as rep- 
sented in Fig. 6, are used, as the 
sat of baking would shrink a wood- 
n flask and loosen its contact with 
the sand and endanger the safety of 
the mold when the cope is lifted to 
its place. The molding process is 
the same as that shown in Fig. 4. Af- 
ter the pattern is drawn the flasks 
are turned face up and run into the 
‘ore oven where they are thoroughly 
ried until all moisture is expelled, af- 
ter which it is usual to coat the in- 
ide with a liquid facing, generally 
containing a considerable quantity of 
lack lead or plumbago. The molds 
ing still hot, the lead dries quickly 
d the iron is poured before it has 


a 


, _ 


me tocool. The process adds consid- 
ibly to the castings and 
should only be used when particularly 
strong and solid castings are required 
and for which an extra charge should 
made. 


Dry Sand Molds. 


molds in 


cost of 


All dry sand are 
iked. The principal object of the 
lry sand process is that instead of 
the pattern being made of many parts, 
so made as to require a number 
complicated core boxes, thus add- 
ing to its expense, the undercut parts 
e molded separately, “cheeked-out,” 
divided and afterwards set to- 
ther to form the completed mold. 
An example of this is shown in Fig. 
At A, is shown a plan and at B, 
vertical section of the casting. The 
pattern can be made solid and the 
spaces between’ the _ vertical ribs 
formed by separate sections of dry 
sind a, formed in a suitable box. To 
oid the expense of a pattern the 
l.rge central core can be swept up, 
e bottom flange formed by the 
res, and the top flange by a very 
mple pattern. In this case the 
incipal expense will be in making 
e core box. 
Loam molding is a process gener- 


not 


YQ 
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ally used for making molds for large 
and 


heavy castings, and has many 
advantages when so used. It avoids 
the making of large and expensive 


patterns, usually confining this work 
to making sweeps and strickles and a 
few plain pieces of pattern. This 
process of molding is generally with- 
out flasks, brickwork being built up 
specially for each mold. Frequently 
the molds are built up in pits dug for 
the purpose in the foundry floor and 


lined with bricks when the foundry 
is built. 
Loam Molding. 
Fig. 8 shows an example of this 
work. In making the column A, the 


mold is made in the cast iron box B, 
into the ends of which are fitted 
the blocks C D, equal in thickness to 
the base and capital of the column, 
and having the upper edges cut out in 
semi-circular form equal to the diame- 
ter of the outside of the column at 
the large and small ends. Brickwork 
is built up to this form and the wet 
loam plastered to it, after which it is 
swept out by the straight-edge E, to 
the form shown in cross section at F. 
The core G is made by mounting a 
perforated iron pipe on suitable sup- 


ports, fixing upon it two. circular 
plates g g, the diameter of the fin- 


ished core, and winding between these 
hay rope to within 3 of the 
diameter of the plates. Wet loam is 
then plastered on it making it some- 
what larger than the and 
sweeping off the surplus with a 
straight-edge, after which the core is 
dried with a wood fire. The blocks 
C D, are then removed and one-half 
of the base pattern H, and half of 
the capital pattern J are bedded-in and 
molded. 


inches 


plates, 


These patterns are tempor- 


arily removed, the mold dried, and 
they are replaced. A_ coating of 
green sand is now spread in the 


mold and swept out with a straight- 
edge. The core is laid in place, cov- 
ered with green sand and swept off 
with the straight edge K. The cope 
flask is now put on and molded over 
the core and the patterns H and J. 
It is then lifted off, the green sand re- 
moved, the core lifted and the green 
sand taken out. The core and cope 
are then replaced and the mold made 
ready for pouring. The green sand 
represented the thickness of the metal. 

It will that the ex- 
penses for pattern work are compara- 
tively small. 


be observed 


Another Example of Loam Molding. 

The last example is of loam mold- 
ing in a horizontal position in a flask. 
In A, B, C, Fig. 9, is given a case 








19 






of the same process in a vertical posi- 
tion and with brickwork instead of 
flasks. A pedestal of circular cross 
section and of the form shown at C, 
is to be made. A heavy cast iron 
plate D, having an opening in the 
center and four lifting rods at- 
tached to it, is leveled up in the sand 


floor. In the center a piece of pipe 
E, is driven into the floor exactly 
vertical. The plate D is covered with 


a layer of sand and upon it is placed 
the flanged pattern F. Referring to 
the view A, the sweep G is of the ex- 
act form of the outside of the casting 
and is pivoted upon the pipe E, by 


the bars, and is supported by the 


collar H. Brickwork is built around 
this about an inch fromthe 
sweep G, plastered with loam, and 


swept off as the brick is built up. A 
pattern for the top flange is added 
when the proper height isreached and 
the mold finished as shown at C. The 
entire mold is now lifted off and set 
aside. The sweep G, is replaced by 
the sweep J, whose inside edge is 
formed exactly to the external con- 
tour of the core, which is built up of 
brickwork, plastered with loam and 
swept off as before, with the excep- 
tion that as the brickwork rises, sec- 
tions of the sweep J are successively 
removed. When the core is complete 
it is dried by a light fire, as is also 
the cope, the latter is 
and made ready for casting. 

It will be noted that while this may 
be a casting weighing several tons 
the only pattern work includes the top 
and bottom flanges and the sweeps G, 
J, and their supporting bars. If a 
pattern were made suitable for casting 
in green sand it is easy to see that it 
would be very expensive in both ma- 
terial and labor. 

From the foregoing it will be seen 
that there are many matters of detail 
relating to the different processes of 
molding and their influence upon pat- 
ternmaking that should be known and 
considered if we are to get a compre- 
hensive view of the the 
cost upon 


and replaced 


duties of 


accountant who must pass 


this class of work. 


MILWAUKEE CORRESPOND- 
ENCE SCHOOL. 


The Milwaukee Correspondence 
School of Foundry Chemical Analysis 
has secured larger quarters in the 
Goldsmith building, Milwaukee. <A 


large increase in the number of stu- 


dents is reported. Thomas Glasscot, 
one of the founders of the school, has 
resigned, and its affairs are now 
ing -conducted by David McLain, 


original projector. 


be- 
the 











HAT vigorous young body, the 
British Foundrymen’s  Associa- 


tion, held its fifth annual conven 
tion at Newcastle-on-Tyne, 
Aug. 4 5 


ago ata 


England, 


and 6 Formed five 


meeting of about 
foundrymen in Birmingham, 
320. 


months 


sociation now numbers 
gain during the past 12 
ing been 70. 

The proceedings of this year’s con 
vention gave evidence of cumulative 
The 


and 


vitality. attendence of members 


was large much interest was 


manifested by visitors, many of whom, 


judging by previous conventions, 


might be regarded potentially as fu- 


ture members. Two mornings were 


devoted to association business and 


technical discussion, the meetings be- 
ing held on Tuesday and Wednesday 
Aug. 4 the 


ture 


and 5, in 
the 


Lec- 


Col 


Physics 
theater of Armstrong 
lege. 

Plants. 


those days 


Inspection of 
The afternoons of 
devoted to 
the 


Tyneside. 


were 
inspections of some of 

industrial concerns’ of 
On Tuesday, taking a 
steamer at Newcastle Quay, the mem 


leading 


bers paid a visit to the Northeastern 
Marine Engineering Works, Wallsend; 
to Tyne dock (the great coal port of 
the the North 
Eastern trip across the 
Shields to Tyne- 
Newcastle’s 


river Tyne); and to 
Foundry. A 
South 


one of 


river from 


mouth, pleasure 
suburbs, preceded the return to New 
castle by the electric railway. 


BY J. HORTON, STAFF CORRESPONDENT 


The 


day 


Wednes- 
Clark, 
and 
The 


charming 


works visited on 
those of 
Scott 
Gateshead. 
the 
like place 
of meeting, has associations with the 
Armstrong family. 


afternoon were 
Chapman & Co.,, 
Mountain, both at 
trip 


and 


evening was to 


Jesmond Dene, which the 


On Thursday morning, Palmers’ 


famous 
the 


ship yard was inspected and 


took 


castle 


afterwards 
the 


conventioners 


train to Durham to view 


and the cathedral. 


Opening Session. 
The 


at its opening session by civic recog- 


convention proper was graced 


nition, the deputy lord mayor and the 


high sheriff attending in  semi-state. 


Association business, however, pre- 
ceded these picturesque amenities. 
The retiring president, Herbert Pilk 
ington, on the for this 
the 


prospect of 


taking chair 


preliminary, congratulated mem- 
the 
useful and enjoyable convention. 
would all 


which, 


bers another 
He 
appreciate 
with the 
the local committee, the 


He 


convention 


upon 


was sure they 


the valuable 


program 
assistance of 
council had been able to arrange. 
had no doubt that this 
would be at least equally successful 
as those of previous years. 

The 
gratifying. It 


report of the council was 
that a 


conferred 


very 
showed num- 


ber of honors were upon 


members of the association during the 
year, including a knighthood conferred 


by the king upon R. A. Hadfield, lii 


honorary medal 


member; a award 


by the Society of Arts to R. Buch 
anan, a former president; 


to F. as 


Birmingham 


a diplom 
Cook, president-elect, by th 
Society of Mechanic 


Engineers, and the degree of Bach 


conferred 


the Sheffield 


elor of Metallurgy was 
upon Percy Longmuir by 
University. 

the held 
the 


will be 


the 
meetings 


During year council 


seven and constitutio1 


has been revised and submit 


ted 


give 


for official registration, so as 


the association a legally cor 
Hereafter 
the 


but 


porate standing. 
of the 


retire 


only halt 
council will 
the 
for 


members of 
each retiring 


re-elec 


year, 


members will be eligible 
tion. 
the 


of a 


One of the pleasing features 
the 
illuminated 


convention was presentatio! 


handsomely addres 


by the association to R. Buchanat 


its first president. In thanking th 


members, R. Buchanan recalled tl! 
fact that 


12 foundrymen 


about five years ago, 10 


sirmingha! 
the 


met in 

Britis 
The in 
total « 
320 indicates that rapid progress has 


and decided to organize 


Foundrymen’s Association. 
crease in membership to a 


been made. 


Election of Officers. 


Officers for the ensuing year wer 
follows: F. ui Cook, pres 
Percy Longmnir and C. Jones, 
vice presidents; F. W. 


elected as 
ident; 


Finch, treas 
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rer; J. E. H. Allbut, 
‘ouncil: W. F. Bagnall, J. 
1. Gibson, R. W. 
‘arlane, R. Mason, C. Morehead, P. 
funnich, J. Oswald, W. H. Sher- 
urn, J. Smith and W. Vickers. 


secretary. 
Bias: S. 
Kenyon, T. Mc- 


Presidential Address. 
The presidential address was in part 
as follows: 
“We are now entering on, the third 
eriod of our 


society’s history, and 


at such a time it is opportune to 


make a short survey of those achieve- 
ments which mark the progress al- 
ready made, and to concentrate our 


aims towards further attaining the ob- 


cts we have in 
view. When the as- 
ciation was 

‘ated a little 


four years 


s 


inaug- 


over 


ago, there 
were many, includ- 
ing myself, who were 
that one of 


great 


ifraid 
hindrances 
our work would 
the reticence of 
members in con- 
tion with their 
n experience in 
trade. It is not 
, much to say that 
vious to that time 
h foundryman in 
Britain had practical. 
lived in a litile 
W rid of his own 
» which no one 
s allowed to en- 
H wwever fredai 


believed that state 


be, we all know First row—J. 
NV completely it PP G-< chrane. 
of Seconda row 
broken down, Vickers, A. Lurie, 
1 : Third row—l. 
the outstanding ‘ 


ire of the first HW’. Markland 

‘ ; Fourth row—] 
is what | Chadwick, W. I 

. eer Ss Fifth row—R. 
call, for want Walker, G. M. 


better 





expres- Sixth row EJ. 
1 . ‘ on t 
the Freemason- Pilkin ‘Se 
ty spirit which has 


ight about, and which is stilla pre 
inant feature with us. The phenom- 


growth of such a society as ours, 


the members of which are spread all 
the country, and who previous 
t few years ago were practically 


own to each other, made it dif- 
to formulate and organize the 
ing arrangement so imperatively 
such a way that would 
That this has been 
largely accomplished is, I think, 
ly proven by the 


ssary in 


re success. 


splendid 
vhich has been brought together, 


coun- 


dy of men of whom any society 


vould be justly proud. 


MEMBERS OF THE BRITISH FOUNDRYM EN’S 


J, 


D. Dalrymple, M. 


“THe FOUNDRY 


“Complete fellowship and good or- 


ganization thus being assured, it 


should give us time to further push 
on the car of progress, and enables 
us to extend our educational crusade 


by the formation of 


more local 
branches and by taking up our proper 
position in connection with the stand- 
ardization of the details of our trade. 


in connection with the tormer, one 
of the difficulties seems to be the ar- 
rangement of suitable program, ow- 
ing to the shyness of many practical 
men, who perhaps have had little ex- 


perience in 


meetings. In 


addressing 





Left to right, beginning at bottom row 
Ellis. E. Scott, W. Dalrymple, W. H. Sherburn 
Oswald, T. Baugh, J. Bullock, W. V 
S. Dawes, H. P. Mason, T. Macfarlane. 
Ee Cannell, F. J, Cc ti R, H. Granda P W. I \ 
H. Curnow, F. W. Finch, W. Roxburg u 
V. Smalley, W. Mayer, A, Bowma } Munn 
vans, J. Read, W. Matthews. 

W. Kenyon, D. W. Slooper, WU S W. 
Mather, R. Carrick, R. Buchana 

F. Hudson. 
the right, from the bottom, P. Longmuir ce 3 


this direction I see no reason why 


copies of a paper which is being 


read at one branch should not be 


forwarded and used say on the 


same 
evening by other branches; it would 
doubtless form good grounds for a 
discussion and thus help to break 


down the shyness to which I have al- 
luded. | 


open 


would also having 


suggest 


meetings to discuss debatabie 


points, which have previously been 


decided upon and announced. 


Standard Specifications. 


“In connection with the standard 


ization of details, there are many vi 


tal questions that require to be put 


on an up-to-date footing, such as 


complete specifications for physical 
tests, methods of grading and analyz- 
ing iron, coke, etc., and these 


tions 


ques- 


must either be faced by this 
take 


steps as will ensure our being repre- 


association or we must such 


sented on any national committee 


dealing with foundry matters.  For- 


tunately our immediate past president 
is a member of the committee 
dealing 


now 
with the standardization of 
pipe, but that is 


so much to his position in 


tests for cast iron 
due, not 
this association as to his commercial 
the 


indus- 


connection with 


cast iron pipe 
try. 

“As a sign of ed 
ucational advance 
ment we gladly wel- 


come the recent for- 


mation of the Insti 
Metals, and 


hope 


tute of 
earnestly their 
efforts will be suc- 
cessful. The last 15 
years has seen many 
changes in connec- 
tion with the gray 
iron founding part 
trade. It is 
nly a few years ago 
since the methods 
idopted in the 


Iry for iron 


foun- 


mixing 


were wholly rule-of 
thumb, carried out 
by men who had 
learnt their trade in 
1. Caddick and the hard school of 
> Teed #, practical experience. 
; The there sprun; 
ie A Teas en there prung 
C. Prestwick, T. up, with mushroom 
— ee rapidity, a school of 
young technical met 

Br ughton R I ‘ P 
allurgists who with- 
out f« rye Ti- 
paw ek t foundry experi 
ence came forth with 
the cry that chem- 


ical analysis was the only way to 


ensure success We 


time 


have now come 
to the when practical met 
allurgists of mature have 


found that although chemical analysis 


experience 


is very important when 


considering 
problems in cast iron it 


of the 


is only one 
agents to be taken into ac- 
count, and such is the nature of the 
metal 


used, that it is impossible to 


predict with certainty that positive 
physical results will follow a_ given 
analysis. 

Metallurgy. 
“Until very recent years scientific 
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metallurgy has not entered into prac- 
tical iron founding. Consequently, 
there are many able foundrymen who 
feel the want of it, but who find a 
difficulty in getting just the kind of 
that 
day 
with the when 
they try to solve many problems by 
As I 


previously pointed out chemical analy- 


information they can apply to 


their every work, and who are 


disappointed results 


chemical analysis alone. have 
sis 1s only one of the agents to be 
employed and I would urge on found- 
rymen to practice more than is done 
at present, systematic physical testing, 
substitute for, but in 


not aS a con- 


junction with, analysis. I therefore 
purpose to briefly point out a series 
of tests that can be made daily in a 
foundry, the 


money, to 


without expenditure of 


much time or prove the 
physical qualities of the iron used. In 
doing so I feel that I am deviating 
somewhat broad 


from the orthodox 


lines of and 
narrowing it down to that of a paper, 
the 
those 


a presidential address, 


my only being benefits 


that will 
follow 


excuse 


be derived who 


such 


by 
a practice. 


Physical Tests of Cast Iron. 


“In the first place, when  consider- 
ing physical tests of cast iron, it 
that the 

representa 


should be remembered re- 
obtained 
the 


necessarily 


sults are only 
and 
the 
castings 
that 
various 


tive of metal when 


not 


cast 
do represent 
of other forms of 
the 


made 


strength 
made of 
iron 


same metal, also 


into castings of 
thicknesses and therefore having vary- 
ing have different 


rates of cooling 


physical properties. 


Shrinkage Test. 


“One of the chief tests to a found- 


ryman is that of shrinkage. There 











F. J. Coox 


President, British Foundrymen’s Ass’n, 


are several forms of apparatus for 
the bars, but that  de- 
signed by Keep forms a very handy 
and cheap method. By this method 
a set of bars can be made by a boy 
in a minutes. It 

of a of casting two 
between the ends 
12 inches apart. When 
the shrinkage is 
measured by a graduated tapered scale 
inserted between the end of the bar 
and face of the yoke. Although, ow- 
ing to the chilling action of the yoke, 
and probably to the quicker rate of 
cooling, the shrinkage given will not 
coincide with that of the castings be- 
ing made, it is surprising how well 
the work can be regulated after hav- 
ing ascertained the contraction on the 
test bars coincided 

best results in the foundry. 


making 


few consists 
14-inch 


of a 


means 
square bars 
metal 
the 


yoke 


bars are cold 


which with the 

“It is claimed that this process will 
provide an estimate of the silicon con- 
tent of the iron used, but this is not 
quite since other elements 
considerably affect 

The 


however, can be controlled by silicon 


the case 
also the contrac- 


tion. variations in_ shrinkage, 


by adding it when the contraction is 
too high and reducing the total con- 
tent when the shrinkage is too low. 


The bars from this test can 


also be 
used to obtain a comparative indica- 


tion of the 


chilling nature of the 


iron, as by splitting the end of the 
bars the chill caused by the yoke can 
Points to be 


making 


be readily measured. 


carefully watched when 


test 
bars by this process are that the ends 
of the yokes are kept clean and that 


the bars are of uniform thickness. 


“Transverse strength is another 











CHARLES JONES 
Vice President, British Foundrymen’s Ass’ 


useful test. There are three sizes 
bars in general use for this test. 7 
machines in general use in this coun 
try for ascertaining the  transvers 
test of cast iron leave much to 
desired as regards accurate worki1 
In the cheaper ones, the leverage c 
be effected by the operator since it 
necessary to move the poise along 
He has, further, 
watch the load on the beam, the de 
flection on the scale, and keep th 
equilibrium and when 
bar breaks the only record that 
mains is the one caught by the o; 
ator. This, of cannot 
checked, as the beam drops as far as 
possible, the poise 
beam, 


beam by hand. 


beam in 


course, 


runs 


along the 
and the deflection scale travels 
to its full extent. 
of affairs far from satisfactory. All 
mechanical tests should, as far as pos- 
sible, be purely mechanical, and leave 
a permanent record by 


This is a condition 


means of 
There 
the poise is tra- 
versed by mechanism and which re- 
mains in position after the bar has 
enabling the load to be 
checked, but even they give no 
flection diagram. The machine 
signed by Keep for use with the 
inch square bars is free from the ob- 
jections mentioned, the load being me- 
chanically applied, the poise remaining 
stationary after the bar has fractured, 


diagrams. 
which 


charts or are ma- 


chines on 


broken, 


de- 
j 


de- 
/ 


and the deflection diagram can also 


be obtained. 


Comparison of a Series of Tests. 
“When system of tests 
for foundry comparisons, it is best 


starting a 


sizes of 
Other- 
wise the comparison is not a true «ne. 
It is generally known that the rela 


to adopt one of the three 
bars, and always work to it. 
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tive transverse strengths of cast iron 
ap- 
plied for strength of beams, owing to 





bars do not follow the formula 


the skin area and rate of cooling hav- 


ng to be taken into consideration; 
but for forming a rough idea as to the 
is strength of the 
when the 
Prof. Turner gives it that a 
tested on 12 


load 


various bars men- 


result of one is 


inch bar, inch 


he ‘enters, has a breaking equal 
to three-quarters that obtained on a 
2x 1 inch bar on 3-foot centers, and 
= iter hundreds of tests I find that the 
breaking load on a %-inch square bar 
method is 

that obtained the 1 
bar on 12 inches centers. 
mn oortant 


I 


one-sixth’ of 
square 
A very im- 


by Keep’s 
by inch 


watch with trans- 


deflection. 


point to 


Mh verse tests is the 


- Hardness of Cast Iron. 


of the 
importance where castings have 


of “The hardness metal is of 
ra- to be machined, but more especially 
re- s this quality important where found- 
has ts have to produce castings for 
be wearing parts of engines, such as 
de- ‘ylinders, liners, piston rings, valves, 
steam, gas or oil 
As it is the general hardness 
e metal in question that is re- 
me- Wired, tests which give the surface 
ing hardness only are unsuitable and the 
rill test is therefore applied. The 
Iso nly machine I know of that is spe- 

‘ally made for this test is that de- 

‘igned by Keep. The test is taken 
‘illing holes into the metal to 
tested with a % © straight- 
drill running at 200 revolutions, 
tographic record being taken at 
ime time to show whether the 
has been influenced either by 
‘low holes and spongy parts, or ab- 


le- tte, whether for 


2 engines. 


\b- f tl 


sts be 
st flute 
7 of an a 


r- ne 


resu] 
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hard 
taken by measuring the angularity of 


normally spots. The result is 
the line on the diagram or the num- 
ber of revolutions required to drill to 
a certain depth. 

“An ordinary sensitive drilling ma- 
chine however can be made quite 
easily to fulfill the requirements for 
test by 


the feed spindle from which a weight 


wheel to 


this attaching a 
is suspended in such a manner as to 
give a direct downward pull on the 
drill. To the drill fixed 


a pencil which marks a diagram on 


spindle is 


squared paper attached to a drum re- 
volving at a known rate, a conveni- 
ent ratio being two revolutions of 
the 


diagram paper. 


drill to the one square on the 
In fixing a standard 
for this test I prefer taking the num- 
ber of revolutions to drill to a depth, 
as besides being more easily taken it 
conveys a better appreciation of the 
difference in hardness than taking the 
angle of the By 
squared paper for the diagram both 
the depth and number of revolutions 


are readily checked without having to 


chart. adopting 


resort to measuring. It is generally 
known that the efficiency of a drill 
depends upon the point’ keeping 


sharp, and for hard iron it has been 


found advisable to drill first a small 
hole %-inch in diameter, and then 
take the test with a %-inch drill. 
drill is not damaged by possible 
By this means the point of the 
hard spots. In making bars for this 
test it is essential that they should 


all be of uniform size, otherwise the 
results will be conflicting. 

“This test, besides giving an indi- 
cation of the hardness, is also a guide 
to the general strength of the iron, 








as hardness plays an important part 
in this respect. 


Blast Pressure. 


“One of the greatest influences on 


the hardness 


of the iron melted in a 


cupola is blast pressure. In many in- 
stances peculiar results have been ob- 
tained by neglecting to take note of 
the fluctuations of 
have arisen 


which 
causes. 


pressure 
through various 
Generally 
blast 


consideration 


speaking, the question of 
little 
foundrymen, but 
where high class work has to be pro- 


duced 


pressure receives very 


from 


careful 
be given this point. 


very attention should 
The necessity of 
a diagram in this case is even more 
marked than with some of the pre- 
vious cases mentioned, for, with the 
usual measuring or water gages it is 
impossible to check a day’s operation 
unless an attendant has stood by and 
constantly recorded the fluctuations. 
By adopting a recording gage a com- 
the whole blow is 


plete record of 


obtained. 


“My experience is that the hardness 


of cast iron is affected directly in 
accordance with the pressure of the 
blast, the amount of difference vary- 


ing according to the type of cupola and 


the class of iron melted. With four 
cupolas, two of which are of the 
same diameters in the tuyere zone 
but of different makes, I have no- 


ticed that with the same mixture of 


iron, different blast pressures have 
to be used to obtain the same de- 
gree of hardness. The results from 


one of them. from records taken over 


a long period and melting the same 
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R. MAson 


Member, British 


iron, show 


78 


changes that take 


chemical 


place betwen the extremes show a 
decrease of total carbon of about 0.25 
per cent, an increase of combined 
carbon of about 1 per cent and a 
very slight decrease of silicon 
High Pressure Castings. 
“With 


stand a high pressure either 


which have 


castings 
water or steam, difficulty is very oft 

experienced with spongy places which 
leak under the water test pressure. 
This generally happens where sever- 


al walls of metal meet at or near 


one point, and notwithstanding that 
in many cases that design is not ideal, 
it is often found that the castings 
from the same pattern can be made 
giving trouble, 


for a time without 


and then suddenly similar castings 
fail to fulfill the desired 
has been my experience, and, 
I have not been able to prove sati 
factorily the cause of this phenomena 
it can be shown at once when an 
iron will c rouble in this 
tion 

“The method adopted to detect 
defect is to cast two test bars in 
form of the letter ‘K’ in on 
the vertical leg being 6 inches long, 
and the two angular projections each 
3 inches long by 1 inch square sec- 
tion. If the iron from which the test 
pieces are cast has a tendency to the 
treuble named, it will be clearly seen 
when breaking the test bars through 


the thicker portion, 


.. W. KENYON 
British Foundrymen’s Ass'n. 
tests other 


“There are physical 


than those already mentioned which 
are more or less important, such as 
tensile strength, but this test is of 
more concern to engineers as the bars 


must be machined 


Sulphur and Phosphorus. 
J. E. Stead, of the firm of Pattison 
& Stead, 


medallist, gave the members a most 


Middlesborough, Bessemer 


instructive lecture on “Sulphur and 
Phosphorus in Iron.” 

The lecturer in introducing his sub- 
ject stated that he claimed that the 
science of the foundry was as deep 
and full of interest as any other sci- 
ence and urged his audience to study 
the purely scientific side of their 
work. The lecture, which was _ illus- 
dealt with 
the changes which take place 


rated lantern slides, 
when 
cast iron passes from the liquid to 
the solid state. 

The thanks of the 
voted Mr. 


an honorary member of the 


society were 
Stead and he was elected 
British 


Foundrymen’s Association. 
English Premium System. 
R. W. 


system for securing the co-operation 


Kenyon outlined a_ bonus 


f the employes of his foundry and 
machine shop for the purpose of im- 
proving the methods of operation. His 
address was in part, as follows: 
“Our first attempt to secure co-op- 
eration was made about 30 years ago 
when we offered to each foreman a 


bonus, paid monthly, on the saving 


in his department. For instance, a 


fair average price per ton of castings 


produced, a price for joiner’s work, 
for mechanic’s work, for  smith’s 


work, etc., for each article we 


cost books 


made 


was agreed upon, kept, 


P. MUNNOCH 
Council Member, British Foundrymen’s 
weekly accounts rendered = an 
monthly balance made, and the 
paid when earned. 

“This was extended in 1889 
we commenced in two 
what we called the bonus systen 
the men. There has been much 
of late years of the American pz 
um system and much credit has 
given to our American cousins 
it, but when I suggested to my 
in 1889 that we should commen 
bonus system, which I think is i 
cal with the American premium 
tem, I had never heard such a 


even hinted at. To me it would 


of particular interest to know wh 


American premium system - was 
introduced. By our bonus syst 


was fixed for which the 


price 
ought to be 


of any saving in cost of produ 


produced, and on 


is, in wages, was to be p 
the workmen. This system has 
without a_ break 
1889. A _ recent 


system has been the incl 


in operation 
further develo 
of the tool shop foreman, wh 
receives a percentage on the 
amount of bonus earned by the 
of the foremen throughout the 
“Following this came a furtl 
1896. We _ had 


some considerable 


novation in 
force for 
system of fines for late attend 
piece workers and for misc 
such as smoking ‘in } 
breaking the rules 

time checks, and so on, and 
fines had previously been appro] 
by the firm. In 1896 it wa 
that it was undesirable that tl 
should be making money at 
pense of the workmen and it wa 
decided to 


found a ‘fine ful 
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should be and 


fund’ 


which all fines 


that this 


paid 

should in 

be devoted to two purposes. 
‘(1) To pay doctor bills either for 


‘fine future 


accidents to any men or sickness aris- 
ing out of the employment. 

2): 10 
men who had been absent from work 
through 


make contributions to work- 





sickness or accident. 

For this purpose a committee, con- 
sisting Of one man from each depart- 
asked to co-operate with 
the works manager to decide when help 


should be given and to what extent. 


ment, was 


Awards for Suggestions. 





\nd now I come to the last and 

not least important part of my pa- 

_ per, and that is what we call our 

‘Awards for Suggestions’ scheme. In 

its inception this was not original. 

It is based upon an American scheme 

but in its present shape I think it is 

essentially original, and although we 

ire its authors I hope I shall be ex- 

Ba cused for saying that I consider it a 

pa more reasonable plan than the Amer- 
iM ican one from which it originated. 

i “Our original method was that we 

Rit uild have a half yearly competition, 

1 we arranged that all suggestions 

sent in should be dealt with by a 

mittee composed af seven repre 

ting the employers and seven rep- 

resenting the men, the seven for the 

sea loyers being three directors, the 

tary, and three foremen, and the 

\ seven representing the men being one 

selected by the men from each 

a f seven departments. This system 

is found at the outset to work sat- 

yrily. The voting as to. the 

int of the award was by ballot, 

id it is a singular fact that in all 

ses when the amounts suggested 

i for the successful competitors were 

xamined, the amounts suggested by 

directors were always in excess 

3 f those suggested by the foremen 

nd the men. The committee meet- 


always held in the evening, 
that the men 
* mmittee might feel 
the 
should be 


ngs were 
in order on the 


not their time 
s being 
nged that 


usual 


wasted, directors ar- 


they paid at 
for all 
spent at the committee meetings. 


little 


rate of wages 


¥ over two years ago an in- 


occurred which showed that 


vever good it was in theory to 


the workmen themselves sitting 


e adjudicating committee, there 
it in 
told a 
suggestion to 
work, 
least 50 per 
certain alterations 


objections to 
f the 
da 


} 


tegard to his own 


practice. 


men director that 


make with 
by which he 
do at 


not ‘¢ 
+ tT ++ 
" 4 ad 


cent more 


were made 
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in the arrangement of certain machine 


tools. He was told to send in his 
suggestion to the committee but this 
he refused to do. He said that men 
who had made suggestions had _ suf- 
fered so much from the chaff of 


some of the men who either had not 


the brains to send in suggestions or 
were too indifferent to do so, that if 


he might make 


the 


not the suggestion in 


confidence to would 


directors he 
drop the 


ter 


thing altogether. The mat- 


Was 


considered by the directors 
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F. J. Cook, (president of 
Foundrymen’s Association, ma 


said to have been born a 




















Ie is a native of the “BI 

ind his family for three generations has 
been connected with the mining and 
iron rolling industries f that district 

His father and grandfather w l - 
ly associated with the famous Bloomfield 
works. Born at Willenhall, near Wolv 
hampton, in 1870, Mr. Cook passed is 
school life in two well-known preparat 
schools, that of Mr. Drury at Willen 
hall and that of Mr. Berry at Wolver 
hampton. His apprenticeship was served 
in the works of Joseph Evans & Sons 
the Culwell iron foundry, Wolverhamp 
ton. Concurrently he studied the tl ry 
f his trade in the evening « ses of 
the Wolverhampton fre library nd the 
school of art. 

In these he won many di s, in 
cluding special students’ prizes f he 
greatest number of passes in tl g 
ment examinations his principal su 
esses being in engineering subjects, n 
hine construction and drav ind el 
tricity. Following his apprenticeship, he 
entered the service of Belliss & Moorcon, 
the well-known Bham_ engineering firm. 


After eight years’ work in the drawing 
“4 


office Mr Cook 


attained a manager 


position He designed and directed the 
erection of extensions to the works and 
1f a new factory, in which were included 
two iron foundries, besides pattern shops, 
brass foundries and other departments. 

He was then appointed foundry m 
uger and he still holds that position, f 
which his early associations and training 
und his keen interest in metallurgy and 
everything connected with iron four g 
have specially fitted him 


Mr. Cook has been for several years a 
member of the council of the Birmingham 
Association of Mechanical Engineers, ar 
institution which he helped to found 
Last year he urded the society’s 
diploma for the paper of the session 


was aw 
best 














his subject being “The Testing 
of Cast Iron.” He is also a member 
of the Birmingham Metallurgical Society. 
He was one of the founders of the Brit 
ish Foundrymen’s Association and as vice 
president has completed two years of of 
fice, before passing by the unanimous 
vote of his colleagues to the presidential 
lair. 

and it wasthen decided that in future 


instead of a half yearly c 


the scheme should be made conti 


nu- 
ous, that suggestions should be sent 
in at any time, and that the com 
petitor should himself decide whether 


should be 


the suggestion 
the committee, that would 


or by the directors, and it is worthy 


of note that since then the commit 
tee has not once been called togethe r 
I ‘ery cace the direct re have heer 
n every case the directors nave deen 


bo 
ut 


asked to 


consider the suggestion and 


to make the award if the suggestion 
was considered to be worthy of one. 


Conditions. 


“Posters are exhibited now in 


every part of the works giving par- 


ticulars of the amended scheme, and 
I would specially direct attention to 
clauses 3, 4 and 5, 


the 


because they are 
enunciation of a 
which I think is 


of possibilities. 


new principle 


very liberal and full 


“Our conditions 


1. We 
either for 


are as follows: 


propose, in 


future, that 


suggestions, 
improvements in 


methods or sys- 
tems of production or manufacture, or for 
improvements in articles we manufacture, may 
be sent in at any time, instead of once in 
six months, as in the past. The secretary 
will, at any time, and in strict confidence, 
supply the necessary forms on which  sug- 
gestions are to be made, as in the past. 
2. Suggestions may be adjudicated upon in 
One or two ways, at the option of the person 
sending in the suggestion, viz.: 


(A) It may be sent in as before, to the 
suggestion committee, who will decide what 
award (if any) has to be made. The sealed 
envelope containing the suggestion may either 
be left with the secretary at the office, or 
sent to him by post. A meeting of the com- 
mittee will then be convened and the amount 
of the award will be settled by the committee 
as in the past; or, 

(B) Where publicity is not desired; it may 
be addressed to the directors, who will treat 
it as a confidential communication and. will 


not divulge the name of 


the person making 
the suggestion except with his consent or by 
his desire. 

3. Where the scheme is submitted to the 
directors under paragraph (B) and is one 
for an improvement in methods or system 
of working or production, the directors will 
decide upon the merit of the suggestion, and 
upon what award (if any) shall be made, and 
they undertake that any sum they award shall 
be given privately and no mention made of 
it in any way, except otherwise desired. 


Where no outlay in new machinery, etc., is 
entailed, and where the cost of altering exist- 
ing machinery, i 

r the 
will be made 


ed in its 


tools, etc., is not of 
general basis on which 
(should the 
entirety by the 


any 
the 
suggestion be 


mo- 
award 
adopt- 


directors) will be 


one-half the amount of the total saving ef- 
fected. during a period of two years from 
the day when the suggestion is put into 
operation. This amount will be paid quar- 
terly as long as the man who makes the 
suggestion remains in our employ, but pay- 


ment will cease if he leaves our employ 
Where considerable modification of the sug- 
gesti 


gestion is 
where special 


make 
plant or 


necessary to 


pr acticable, or 


outlay in appliances is 


required, then a special arrangement will need 
to be made between the directors and the per- 
son making the suggestion. 

4. When the suggestion is submitted to the 
directors under paragraph (B) and relates to 
improvements in the articles already being 
manufactured by the firm, a special arrange- 
ment will need to be entered into in every 
case between the directors and the person 
making the suggestion. 

5. In any and every case the directors un- 
dertake not to make use of any suggestion 
without first having come to a mutually Sat- 
isfactory arrangement with the person making 
such suggestion, except the suggestion is a 
matter of public knowledge, or the company 
has already experimented with or has put 
nto practice a similar idea, or already has the 
idea on its own list of improvements to be 
Ww irked out. 

“The total of our annual awards 1s 


absolutely unlimited, which from the 


workman’s point of view must be a 
preferable arrangement. The _ broad 
principle of our scheme is that the 
workman shall be entitled to half the 
savings of the first two years after 


the scheme has been put 
tion; that is, the 


into opera- 


when suggestion 
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relates to a process of manufacture. 
Where the improvement is in any of 
the articles we manufacture, and it is 
considered to be patentable, a patent 
taken 
company in 


will be out at the expense of 


the the joint names of 
the company and the workman, and a 
royalty paid on each article made. | 
call this a really business like prin- 
The award is 


neither 


ciple. not a matter of 
does it 
for any dissatisfaction with the award. 

“While have flooded 
with suggestions, yet I think we have 
to be the 
The drawback clause 
B of section 2 


charity, leave room 


we not been 


no reason dissatisfied with 


results. under 
by which suggestions 
the directors in confi 
the 
ally are in ignorance of what is be 
ing done, and that 
ing was provided 
the 
sent to the committee and the awards 
publicly made. I asked 


arrangement 


are made to 


dence is where workmen gener- 


lack- 
old 


were 


stimulus is 


which by the 


scheme when suggestions 


have my co- 


directors to alter this 
and they are 
half 


made 


willing that in future a 
shall be 
which, while concealing identi- 
shall give the kind of 
general idea as to the suggestions re- 


yearly announcement 


ties, men a 


departments from whi 


the 


ceived, the 


they come and value of 


award.” 
Discussion. 
The 


sion, 


president, opening the discus 
said that all that 


without co-operation of some kind or 


they knew 
other it was impossible to have good 


work in any industry. Co-operation 
was a matter of degree and they were 


all 


the 


anxious to have it if possible in 


highest degree. 

that he 
the subject a good deal of study 
had for 
works committee. 
that the men were 
what they knew or 
The 
this appeared to be their fe: 
effect it 
tions 


R. Buchanan said had given 
and 
served 


some time on a 


His experience was 
tell 


sug- 


afraid to 


even to make 


gestions. principal reason for 


have 


loremen. 


would 
the 
Pilkington 


upon 
with 
Herbert said tha 


trade union problem about 


which they must not talk before the 


was one 
society, but it certainly required some 
thought. His experience was that in 


large works the employer was uni- 


versally distrusted, however it might 


be in small works where the employ- 
er was 
the 
was 
as had mentioned. 
Replying to a vote of thanks 


his paper, R. W. said 


into closer 


The 


intervening 


brought contact 


with men. trouble in 
the 


been 


large 


works forces 
such 
for 


Kenyon that 


“The FOUNDRY 


undoubtedly a difficulty arose when a 


man made a_ suggestion over the 


head of his-foreman. In his works, 


that a 
was discouraged by a foreman 


whenever they learned man 
from 
making a suggestion, they took care 
that it was not the man who suffered. 

R. Mason, Birmingham, hoped that 
R. Buchanan’s suggestion with regard 
to foundry difficulties being communi- 
cated from time to time to the secre- 
tary for the members 


They ought 


discussion by 


would be carried out. 





WHERE THE CONVENTION 
WAS HELD. 


Newcastle-upon-Tyne, 
this year’s 
Foundrymen’s 


the 
convention of 
Association was held, may 
aptly be described the metropolis of the 
north. It is an ancient city, dating from 
the days of Hadrian, A. D. 120. Scarcely 
any other city in the United Kingdom, 
with the exception of London itself, 
presents such varied features of inter- 
est. Situated on the north bank of the 
Tyne, Newcastle is 275 miles from Lon- 
don, 117 from Edinburgh, and 10 from 
the German ocean. The municipal bor- 
ough has an area of 5,500 acres, and 
there are 242 miles of streets in the city. 
In 1906, on the occasion of the open- 
ing by the king of the King Edward 
VIIth bridge, the city was raised to the 
dignity of a royal borough and its first 
lord mayor, Alderman J. B. Ellis, was 
knighted, A most interesting example 
of ancient architecture in the city is the 
castle, while the cathedral is remarkab'e 
for its lantern spire, a wonderful exam- 
ple of lace-like stonework. The popu- 
lation of Newcastle is close to 280,000. 
Coal is a great commodity, some _ 5,000,- 
000 tons leaving Newcastle yearly by sea. 
The city is well lighted and laid out on 
modern lines. The total length of tram- 
ways is 52 miles. The quayside is an 
extremely interesting. feature of New 
castle. 

A trip on the 
the great 


city in which 
the British 


Tyne affords a 
ship yards, Palmer’s at 
Hawthorn Leslie Co.’s_ at 
Messrs. Swan & Hunter’s at 
From the last was lately despatched 
latest Cunarder, the Mauretania, 
feet long and with 70,000-horsepower 
gines. 


The Armstrong 


view of 
Jarrow, 
Hebburn, 
Walsend. 
the 
785 


en- 


College, in which the 
convention was held, founded Oct. 
24, 1871. Its object is to promote the 
education of persons of both sexes, and 
the study and advancement of science, 
philosophy, literature, and the fine and 
mechanical arts. All classes and labora- 
tories of the college, as well as the de- 
grees in science and letters of the Uni- 
versity of Durham, are open to both 
sexes, 

The bridges of 
its more 
cially 
level 
gorge 
Gateshead. 
bridge now 
bridge, was 
10, 1906. 
is 1,100 
piers 
by 30 


was 


Newcastle 
remarkable features, 
like the old and new high- 
bridges spanning the deep river 
between Newcastle and its suburb, 
The the new high-level 
called King Edward VIIth 
opened by the king on ‘July 
It is constructed of steel and 
feet in length, the masonry 
of granite are each 103 feet wide 
thickness. The bridge car 
lines of railway, two for pass- 
two for freight traffic 


are among 
and_ espe- 
those 


latest, 


feet in 
four 
and 


ries 
nger 











to have a sub-committee to examine 


these questions and _ bring them 
that 

The presi- 
dent suggested that the council should 
deal with the 


meeting. 


before the council, so discus- 


sions might be arranged. 
next 


its 


proposal at 
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Second Session. 

A paper entitled “The Practical Ap 
plication of Chemistry in the Foun 
dry” was read by P. Munnoch, Wed 
nesday morning. It is published i: 
fullelsewhere in this issue. Discussin; 
the paper, the president said it woul 
be very useful for reference with re 
gard to many points 
daily foundry work. 


bearing upo 
He agreed wit 
Mr. Munnoch in regard to the que 
of total carbon. He quit 
sure that not sufficient attention w: 
given to this matter in foundry pra 
tice. 
The 


very 


tion was 


manganese 
debatable 


question 
point. His 
perience was that it did not increa 
the With 


increasing 


was 
Own e» 


reference to 
the 


wear. 


ph 
phorus shrinkage tl 


question was very complicated. | 


that 
the proportion of 


found, increasing 


1 p 


cent, the benefit of decreasing shrink- 


however, by 


phosphorus 
repaid any loss 
strength it might bring about. TI 


age more than 


applied in his experience to a cer- 
tain class of cylinder work. 

R. Buchanan agreed with the pres 
ident that there was not always e, 
act 
physical 
if they 


agreement between analysis 


characteristics in iron. 


got 
irons of similar analysis to the ext 
of 99.9 belic 


likely, they got as near as tl 


concurrent results fr 


per cent, which he 
very 
scientific result 
the 
Munnoch’s iro: 


usually do in 


With 


appearance - of 


most 
reference to 
Mr. 
in the ladle, he had observed th's d 
ing the time he Scotl 
The Scotch were accustom 
to judge of the hardness of the 

by the 
It was 


characterist 


was in 
molders 


size of 
like an 


which 


this peculiar br 


enormous number 


ellipses were constantly fo 
When they w 


small the silicon was high, when t! 


ing and breaking. 

were large the silicon was low. 
Foundry Operations. 

A lantern lecture showing m 

ods of operating a foundry was gi 


by J. Smith (South Shields). 


illustrations were of an unusually 


character and showed every detail 
the preparations for making larg: 
elaborate castings, carrying the | 
the 
mold to the completion 
On the = subject 
burning castings he spoke as foll 
“When casting 
been broken off, such as a flangeo 
of a propeller blade, the molder 
siders whether he can mend this w 
out the Mend 
insure will 
(Continued on page 30.) 


ess from making of the pat 


and the 


the castings. 


any part of a 


injuring casting. 


so as to success, de} 





PRODUCTION OF MALLEABLE CASTINGS-VII 


Molding Methods and Core Shop Practice of the 
Malleable Plant—The Cupola Melting Process 


OLDING for the production 
of malleable castings differs but 


little from the ordinary pro- 


ceeding for gray cast iron. The 


molder trained in the latter line of 
work, has practically only to learn 
iow to pour a mold for “malleable” 
properly, and ordinarily acquires the 
irt in a few days. The points to be 
specially considered are based upon 
the differences in the behavior of 
vhite iron when compared with the 
gray varieties. White iron melts at 
a temperature several hundred de- 
grees Fahr. lower than gray iron, and 
even if considerably overheated in 
the air or open-hearth furnace, not to 
speak of the cupola, is still at a low- 
temperature when at a scintillating 
white heat, than gray iron at a bright 
ed. White iron, owing-to the com- 
paratively low silicon and manganese 
tent, is very sensitive to burning 
vhen greatly overheated, as may be 
en continually in any malleable 
shop. The brown smoke as well as 
e flaming effect on the surface of 
e ladle as it is filled at the furnace 
d taken away will convince any 
founder of this. 
Burnt white iron is peculiarly slug- 
gish when the temperature is lowered 
er so little, as for instance in tap- 


ng into the ladle. Sluggish iron 
will not fill the mold as quickly as de- 
sired, if at all, and hence the molder 
ust not only make his gates fairly 
rge, but must practically throw the 
mn into the mold. Here are two 
riations at once from gray iron 
ictice. On the other hand from 
e fact that white iron is at a lower 
mperature, when melted, than the 
gray comes the practice of using 
ry little facing in a malleable shop. 
for very heavy work, where a 
iooth surface is especially desired, 
very little facing is beneficial, but 
too much is used, a very peculiar 


rape-vine” effect results. 


Molding. 
Most of the ordinary work is made 
the snap flask, generally on the 
nch, occasionally’ on low horses, 
1 the larger, though not necessarily 


heavier work, in regular flasks on the 
floor. Fig. 1 shows the method of 
setting up a mold for pouring. The 
molds were made on the bench, sim- 
ply set down on the floor with their 
bottom board. If safe to pour with- 
out a shell, they are only weighted, 
and then poured. A _ better practice 
is to insert iron bands in the snap 
flask when molding. This avoids the 
use of a shell before weighting and 
pouring, and leaves the mold undis- 
turbed. 

brake 


rods, or a casting as shown in Fig. 


Long work, such as beam 


2, is preferably made in the snap 
flask, placed on low wooden horses. 
This takes more time than molding 
on the floor. Every shop naturally 


has its own methods and preferences, 














Fic. 1—PourtING MALLEABLE TRON INTO 
Mo tps 


BY RICHARD MOLDENKE 


but the cost of molding in a shop 
making railroad work can be brought 
down to. surprisingly low figures, 
while paying good wages. For in- 
stance, with average work, and pieces 
not too intricate, $5 a ton is not un- 
common, and in exceptional cases 
this figure can be shaded somewhat. 
When it comes to making large 
rings for heavy pressure gas pipe or 
railroad couplers, floor work is the 
order of the day, and it is important 
to arrange the daily heats so that 
several pourings, at uniform inter- 
vals, keep the floors within reason- 
able limits of size. 


Sand for the Malleable Shop. 


The sand is tempered as usual in 
the gray iron foundry. Preferably 
the night gang shakes out the last 
of the work remaining in the sand, 
and cuts up the sand heaps, the new 
sand having previously been brought 
in. When the molders come in the 
morning they can begin to mold at 
once, and a goodly array of molds 
should await the pouring of the first 
heat. 

The quality of the sand varies with 
the lightness of the work. Too little 
attention, as a rule, is given to this 
subject, and hence some very rough 
castings must depend upon a sort of 
scaling off process in the anneal to 
make them presentable. Fig. 2 shows 
a skeleton core plate or grate on 
which cores are set on trays, Fig. 3, 
to be dried, and are set upon shelves 
in the core cars. A large 70-pound 
relief valve body for tank cars is 
shown in Fig. 4. It incidentally shows 
the gating at two points. Chills are 
used on the heavy parts of this cast- 
ing. 

Flasks. 

While the bulk of malleable cast- 
ings are made in the snap flask, on 
account of their small size, all the 
larger class of castings, such as coup- 
lers, rings, and many car castings, 
are made in the ordinary flask. 
Where a foundry is supplied with 
steady orders for the same castings, 
it pays to make the flasks of malle- 
able cast iron. Special side and end 





pieces are cast, duly bolted together 
the 


castings 


customary flask 


fairly 


bored for 


The 


well 


and 


pins. are thin, 
but 


bending, and 


for resistance to 
filled 


and 


flanged 
are with pertora- 


tions for lightness venting 


Where the 


cialty, these flasks may approach the 


pur- 


poses. works have spe- 


contour of the castings in 

minimum amount of 
handled. 
stock as 


put 


so that a 


only need be These 


parts are made in occasion 


offers, 


wanted. 


and are when 


Other castings that made 
stock in a malleable foundry are 


well 


are 


Fig. 3s as 
the hard 
both 
e not annealed 
hard; € 


best ot iron, are 


core plates, 


stars for rolling 
anda 


but 


These castings, core plates 


stars, however, ar 


remain white and ‘re boxes, 


which are always 


made gray, as they usually require 

The 
the regular 
left hard. 


vided with nails, if they ar« 


required are 


malleable mix 


machining. chills 


made of le 
and They are pro 


he Id in 


the cope, and are duly oiled before use 


ture, 


to be 


Use of the Molding Machine. 


If there is any place where a mold- 
ing machine is useful, it is 


The work 


quantity, it 


] 1 
peling 


able shop. 


tically in remain 


to select the right machine 


particular class of castings 


The squeezer was one of the 


machines introduced, but prejudice on the 


part of the men, and ind'fferenc 


part of the foremen to 


possible with these machines, 
ed the management from 
handsome profits. 
however, swung the 
molding machines 
vanced types are 
all modern plants. 
The time was not 
molding machines 


carded and sent through 


Since then it has been realized 


castings may be divided into cl 
but 


handled by a particular 


some, not all of which 


make of 


chine. Hence foundry owners c 


no better than attend the great 


bitions of molding machines 


foundrymen’s conventions, 


see just what macl 


work most adva 


from the increase 


castings are better 
-eigt eos 
weight, whi 
saving in iron, 


of much of 


“THEFOUNDRY 


Sand Handling Equipment. 


Wherever molding machines are 


usually required 


introduced, there is 


a complement of sand handling ma- 


chinery. In fact one of the weak- 


nesses of present foundry practice 1s 


] : r ~t7 Ff (rant ldi o ec 
the introduction of great molding ca- 


pacity by machines, without supply- 


facilities handling sand, 
As 
situation 


this 


ing the for 


etc., in like proportion. the re- 


quirements of the become 


1 


will be 


that 


better understood, rem- 
edied, it is 
the introduction of sand handling ma- 


the 


and important with 


question of sand prepa- 
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Pic. 2 MALLEABLE 


AND CORE 


LARGE 
BAR 


IRON HANDLE 


GRATE 
ration be not forgotten. Attention 
need only be called here to the de- 
sirability of applying methods which 
the 
intimately against 
This the 
least amount of clay matter in a sand 


rub portion of a molding 
the 


use of 


clay 


eds 
$111c10uS 


sand 


part. allows the 


and hence keeps it very open while 


Where such a 


ordinary 


holding the bond. sys- 


‘m is adopted, the molding 
sands may be mixed with much sharp 
sand, 
venting derived, while it is still strong 
enough to hold 
mold and when pouring the 

It will be 


1 ‘ 
that the 


and a corresponding benefit in 


up properly in the 


iron. 


seen from the above 


differences between gray and 


1 ° ’ + 
malleable practice, so far as the mold- 


September, 1908 


ing is concerned, are slight, and henc: 


it requires no further discussion a 
this time. 


Permanent Molds. 


the 
the use of the iron mold are well un 


Unless principles underlying 
derstood and the mold itself properl) 
built the 
ject will remain an ignis fatuus in th 
foundry business. As in 


and used accordingly, sub 
the case o 
malleab! 
for th 


characteristics « 


the 
chance 


the molding machine, 


shop offers the best 


iron mold, for the 
its subsequent an- 
that the 

cast in this 
As attentio 
is now being directed to this subje 
the 
may be of 


lieved that 


white iron, with 


nealing, are such strains 


gtay 


ner are fully eliminated. 


found in iron man 


again, tests the writer 


made by 
value. He has always b 
there was a great field fi 
the sandless mold in the malleab 
shop, and at one time was instrume: 
the tried out 
Some 80 

questior 


time in the 


tal in having matter 
with a very large casting. 
the 


from time to 


or more of casting in 


were made 
after anneal wei 
Then 


opposition to this method of prepar 


same mold, and 


duly into service. the natural 


ing castings caused the mold to 


discarded, otherwise a more compl 


record of the life of the mold mig 


have been established. Tests on t 


product showed a slight decrease 


the strength of the metal, probably 
due to a more distinct setting of t! 
crystals of iron at right angles to t 
metal mold, instead of having an 
the 


which is better adapted to secure 


determinate mixture of crystal 


around strength in a casting. 7 


themselves weighed some 


castings 


275 pounds each, and the preparati 


and continual use of 50 of the 


molds would have allowed 250 m 


in the shop to apply themselves 
other more useful vocations. 

The 
the 


which 


mold as 
mold 
must be 


iron compared w 


sand has 


two objecti 1 
First, 


white ir 


overcome. 


excessive contraction of 


especially when cooled more rapi 


than in sand, must be provided fo 
and second, the cooling of the met 
should be take 


the 


made to place 


metal m 
p< I 


assured, 


same in 
sand. If 
are observed 


nearly the 


as in the these two 
success is 
only then. 

In the early experiments with i 
molds, very easily crushed cores w 
the 
metal could be given full play. The 


placed where contraction of 


particular spots were found by 


serving the castings poured into t 


mold without this precaution. T 
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1etal was found torn apart at these 
ints, and the judicious use of 
trouble without 
Another and better meth- 


yres remedied this 
ifficulty. 
1, being used now, is to construct 
e mold so that the contraction of 
e iron opens the parts automatical- 

By making the molds in a num- 

of parts to suit the requirements 
the case, this spoiling or injuring 
e casting is avoided. 


Heating the Molds. 

The other point is to heat up the 

old to a point that the cooling of 
the molten metal is effected as slowly 

possible, thus closely approaching 
the sand mold. 

In the experiment above cited, this 
was done by pouring metal into the 
mold, allowing it to remain long enough 

heat up well, dumping the casting 

scrap, and then going on with 
the regular work. The castings are 
metal 


taken out of such molds as 
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3—TRAYS ON WHICH CORES FOR FIT- 
TINGS ARE BAKED 


n as set, and placed into soaking 
where they can cool very slowly, 
nspected and go directly into the 
al, the hard rolling being saved. 
molds are filled as often as it 
safely be done without burning 
pouring basins. It is possible to 
the necessary cores into the 


ls, which should also be coated 


a wash of graphite and soapstone 

heavy paraffine oil. 
Cores. 

e preparation § of offers 


ng different from gray iron prac- 


cores 


The same mixtures and meth- 
re employed. In the evolution 
he business the customary mix- 


of sharp and bank or molding 
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sands with flour and rosin as_ bind- 
ers are gradually giving way to the 
prepared binders mixed 
in with the sand by machines espe- 
cially built for that purpose. This 
last point. is important, inasmuch as 
by mixing by 


thoroughly 


hand, a core binder 


may give satisfaction when used 1 to 
40 of sand, while with mechanical 
mixing, especially when plenty of 


time is given to the work, 1 to 90 has 
given fair results. It is simply the 
old principle of binder 
on the grains of sand uniformly and 
in a thin layer so that a good bond 


with good venting may result. 


rubbing the 


In the 
everything is 


malleable shop, practically 
hence the 


core room is one of the most impor- 


cored, and 


tant adjuncts, also one of the most 
expensive. As a rule the shop or- 
ders call for 10 per cent over the 
castings required, though with a close 
connection between molding room and 
core department the making of too 
much stock can be avoided. Plenty 


of shelving is necessary to. store 
cores, and facilities for bringing in 


sand, taking out cores, and straight- 
ening out the rods used 


should be 
arranged for. Even the repeated use 


of the larger wire nails, by hand 
straightening, by some old pensioner 
acting as a watchman 
about the works saves just so much 


money. 


minor gate 


Where the cores are very large, in 


fact form part of the mold _ itself, 


the unburnt portions should be _ re- 


ground and used over again. The 
best of core ovens are only just good 
enough, for what is desired in coke 
baking is first a temperature sufficient 
to drive out the water when drying, 
and then an increase up to about 350 
degrees Fahr. for the actual baking. 
In the days of flour and rosin, great 
care had to be taken with the ovens 
because of overheating and frequent- 
ly insufficient time was given to the 
baking. The result would be burnt 
cores or they would be wet inside. 
The construction of the ovens, usual- 
ly built on the place, would frequent- 


ly prevent the exit of the moisture 


freely, and on opening up a large 
oven in the morning a pool of water 
would be found on the floor. This 


always meant returning a lot of the 
cores for baking over again. 
tunately, in 


Unfor- 


every core room where 
flour is used to any extent, a close 
watch has to be kept on 


smuggled in 


supplies 
surreptitiously. The 
men or girls, as the case may be, 
will reach under the bench for addi- 
tional flour to mix quickly with the 








sand given 


them and thus get out 
their day’s allotment with the least 
trouble to 


themselves. Swollen cores, 
and life a burden in the casting shop, 
result. 

have been 
tried and are being used for making 
cores. 


Many other binders 
The writer remembers having 
used a great many cores made with 
cement, 1 to 10 of sand. 
sults were most excellent. 
had to be handled more 
while made, but required no 
baking, allowed to. set like 
concrete, as they 


The re- 
The cores 

carefully 
being 

being 
were made fairly 
dry in the first place, and would keep 
indefinitely. The only objection was 
that the cement hurt the hands of the 
operatives. 

Core 


much needed in the foundry. 


making machines are’ very 
A be- 
ginning has been made in this direc- 
tion, though confined more particu- 
larly to the easier classes of work. 
What is wanted badly is a variety of 
molding machines for core making 
both in green sand ind the ordinary 


way. 

















Fic. 4—LArGE MALLEABLE [RON RELIEF 
VALVE Bopy 


Melting Processes. 


Iron for malleable cast iron pur- 


poses is at present melted in the 
crucible, the cupola, the small Besse- 
mer converter, the air furnace, and 
the open-hearth furnace. The pros 
and cons of each method will be dis- 


cussed at length. 


The crucible method, the most an- 


cient, undoubtedly gives the finest 


material. It is also the most costly, 
and hence may only be found at the 
present day in parts of Europe, where 
a production of 500 tons a month is 
considered very large. The superior- 
ity of the material obtained by this 
process is due to the melting condi- 
tions, which are ideal. There is no 





contact with and hence contamination 


rom the fuel. The charges placed 


into the crucible are taken out in the 


melted form without refining or any 


f 
other change than uniform mixing. 
Hence, if sufficient steel is added to 
total y 


cent. 


reduce the carbon 


to 3.00 per a very 
14 


Ss 


clean product resu 
The high cost of the 
tunately 


this country, for 


puts it out 
with care 


furnace and open-heart] 


good and cheaper 


duced. However, 
crucible process the Cc ynditi yn 


of putting into the charge what we 
expect to get out without refining, but 


simply heating 


the desire 


Naturally, 
melted 


perature for pouring 


small amount of metal 


time has limited 
productio1 
work on 
hood ( 
vived 
be said 
Cupola Process. 


The cupola process making mal 
leable differs from the 

iron foundry practice 

very high proportio1 

As a rule it is four 

of coke or anthracite 

to have extremely hot 


the fairly lig 


1 


ht work 
process and hence the 
ciency of the fuel. 
from the cupola 

ously during the 

tuyeres are set 

unduly 


metal may not 


passing through a bed of 
lower temperature than the melting 


Where anthiacite is 


is best 


zone. used in 


“plea ae e 
id COKE mnereal 


charges of metal and 
as small as possible, 
very smallest 
in composition, so tha 
ped out may be 
having small char; 
the melting zone 
to an apprecial 
the metal is not 
proper point, whi 
ing 

The a ig 
the cheapness of 
operating expen 
which 
compared 
processes, comparatively 
ing loss, a only 0.25 pr 
burned 


if anyth-n 
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bottom in case of necessity, and the 
ease with which the metal is secured 


and distributed as fast as melted. 


Disadvantages of the Cupola Process. 
‘he disadvantages are very marked. 


The chief difficulty arises from the 


with the fuel, 
liable to 


ing, which means sluggish iron, cast- 


contact of the metal 


making it peculiarly burn- 
ings full of pin holes, and trouble in 
the anneal. Again, even with perfect 


conditions during the melting, the 
metal made in the cupola is of such 
a physical constitution that it requires 
an annealing temperature several hun- 


dred 


neal it, 


degrees higher to properly an- 
over that for air or open- 
hearth furnace iron. 

and the fact that 


from the 


For this reason, 


the metal made cupola is 


somewhat weaker, it is only used for 


those castings which are light and re- 


quire strength less than the _ prop- 


erty to bend readily. Pipe fittings 


are the best example of this class; 
in fact, these castings form the bulk 
of the work made from cupola iron. 
‘But little malleable 


nealed scrap, can be used in the mix- 


that is, an- 


ures, as the danger of burning is so 


great, and steel is likewise seldom 


added for the same reason. The sili- 
con of the castin runs be- 
? 


gs usually 
tween 0.75 and 1.25 


per cent, probably 
averaging 1.00 per cent in most works 
using the cupola. Hence in the mix- 
ture calculations, 0.25 per cent is 


added for burnit 


g out. The pig iron 
y 


1 
is used in fairl 
he sprues is charged in 


h 


small pieces, and 
his with t 
very small amounts at a time, wit 
the corresponding coke between. The 
blast pressure is preferably kept low, 
say not over 7 or 8 ounces, and the 
cupola filled up to take advantage of 
charges 


all the preheating of the 


Every malleable works has a cu- 


pola intended for melting iron for 
pots. The very fact that cupola iron 
requires over 200 degrees more than 
the air furnace castings to be packed 

these pots to anneal them, makes 
i of iron well 


While 


the left over metal from the 


adapted for 


purpose convenient 


nace for pot purposes, as it has 


roper composition, this should not 


made a custom. In pot making, 


regular malleable work in the 


is in 
cupola, care should be taken to have 
the charges small so that no burning 
may take place. A pot made of burnt 


iron, while a good way to get rid 


hat kind of 


in the annealing room 


metal, will not last 
very long 


The modern tendency is toward air 
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furnace or open-hearth iron, and rath 
er away from cupola metal. 
nothing further need be added. 
where the cupola is used, th: 
wisest course to pursue is to run i 
light and if enything to 
toward continuous melting as giving 
the best all around results. 


Hence 
How 
ever, 


very look 


NEW ENGLAND FOUNDRYMEN’S 
ANNUAL OUTING. 
Ninety-five members and guests « 
the New England Foundrymen’s A 
were in attendance at th 
annual outing of that  organizatio 
held Aug. 14, at the beautiful Squa: 

tum Club, near Providence, R. I. 
buffet luncheon in the club corridor: 
followed the arrival of the part 
many of whom motored down from 
Taunton, Boston and other points. | 
the afternoon, one of the famous 
Rhode Island clam bakes was serv 
in the special room reserv 
for such The affair, 
was one of the most successful in tl 
history of the association, was di- 
by Messrs. Carpenter, Miller 
and Viall, all Providence members. 


sociation 


dining 


events. which 


rected 


THE TABOR JARRING MOLD- 
ING MACHINE. 

The Tabor jarring molding machine 
described in the August issue of T: 
FOUNDRY approximately 50,000 
pounds of 20,000 pounds, 
stated. 


weighs 
instead 


ANNUAL MEETING OF THE 
BRITISH FOUNDRYMEN’S 
ASSOCIATION. 
(Continued from page 26.) 
wholly upon what part of the c 
The 


the casting has also to be conside 


ing requires it. formation 
as well as the kind of metal that 
and herein lies the d 
It is 
stand a p 
tion of it being brought to a melt 


to be used; 
ger of burning or mending. 
every casting that will 


heat without splitting in some a 


cent part; it depends almost wh 
upon the formation of the casting 

“When a casting is a bad one, 
ing to fracture, blowing, etc., a m 
er thinks it cannot be made wors¢ 
which well be 


burning, may as 


sorted to. Burning or mending 
casting can only be done once at 
same place; hence the necessity 


taking every precaution before bes 
ning.” 

“Theory and Practice in the F 
dry” was the subject of a paper 
by George M. Riches. This conc! 
ed the program, Thursday being 
voted to points 


visits to nearby 


interest. 



























CAST IRON ° 


STEEL CASTINGS 


been un 


UESTION :—We 


able to get a mixture strong and 


have 


enough for the gears and 
shafts that we mak¢. The 
sears vary in weight from a few pounds 


hard 
‘ast iron 


to 1,500 pounds, and the shafts from 
300 to 4,000 pounds and are from 5 to 10 
inches in diameter. The best iron we 
make strength of 
ibout 2,000 pounds for a bar 1 inch 
square on 12-inch centers. 


shows a_ breaking 


Answer:—Your test bar breaking at 
2,000 pounds does not show a very 
strong iron. The strength is largely 


a matter of physical structure and 


you can therefore, by experiment, in- 
crease it considerably. Keep a care- 


ful record of the different mixtures 
you use and you will find that some 
re stronger than others. In this 
way you can increase your strength 
to 2,400 pounds. You will also add 
to the strength of your iron by using 
10 per cent of boiler plate clippings 
in your mixture. You should not use 
the same mixture, however, for gears 

shafts weighing 300 that 
you would use for those weighing 
1,500 to: 4,000 pounds and it is obvi- 


is that a mixture for either of these 


pounds 


would not answer for gears weighing 


a few pounds. For light machinery 
castings the silicon, for 
strength, should be 
cent. For 


pounds it 


greatest 
about 2.75 per 

castings 
should not be 
per cent, and for gears 1,500 pounds 


weighing 300 


above 2.25 


in weight, not over 2 per cent. For 
4,000 


should not run over 1.50 


rge shafts weighing pounds, 


+1 


silicon 
per cent and 1 per cent would prob 
ly answer your purpose. It is evi- 


dent, therefore, that you cannot 


make all of these grades of iron from 


+ 


same mixture and hardly in one 
y in one cupola. A mixture 
ning 2.75 per cent 


con- 


silicon would 


nN 


ke the strongest castings weighing 
few pounds each, but if a casting 





MALLEABLE IRON 


OTHER EXPERTS ALSO CONTRIBUTE 


CAST IRON NOTES 








Questions from Practical Foundrymen are answered in this department by the following experts 


: : : ‘ ‘ DR. RIC 
METALLURGY OF STEEL : ; ‘ ; ‘ Peta 


were made 1,500 pounds in weight it 


would be very weak and porous. A, 


mixture containing 1 per cent of sili- 
con or even less would give you the 
4,000-pound 
casting weighing 300 pounds from this 
hard to 
difficult to 
make such a variety of castings from 


strongest shaft, but a 


same mixture’ might be too 


machine. At best, it is 


the same cupola on the same day. It 
light casting 


is advisable to make 


wn 


on one day and your heavy section 
another. It 


“a 


would be necessary to 
vary the composition of some of the 
charges to 


secure the best results. 


An experienced foreman should be 


able to satisfactorily make all of the 


castings you require. 


CUPOLA MELTING. 


OQuestion:—We are having consider- 
able trouble with our cupola, owing to 
the burning out of the lining. During 


each heat our lining burns out to a 
depth of about 4 inches at the melting 
zone, which tapers off to a height of 
about 2 feet. Our 


inch shell and we use 25 


cupola has a 78- 
pounds of 
limestone to each 2,000 pounds of iron, 
blast being 14 ounces. 
The coke on the bed is 2 feet above 
the upper tuyeres. In order to obtain 
hot iron 


the maximum 


we are compelled to put on 
300 pounds of coke to 2,000 pounds of 


iron. Kindly inform us whether our 


blower is too small for a 


cupola of 


this size. The furnace at present is 
lining, 


which we intend to take out in the near 


lined. to 54 inches. The inner 


future, will then bring our cupola to 
62 inches, diameter. 

Answer :—It 
cupola installation and equipment should 


prove 


seems to us that your 


satisfactory. After you have 
lined your cupola to a diameter of 62 
inches, if you find your melting too 
slow with the blast pressure below 12 
ounces, it might be advisable to install 


a larger blower. Any of the blower 
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BY W. J. KEEP 


concerns can figure out the size that 
will do your work satisfactorily. The 
upper tuyeres should be stopped up, 
and when you begin charging iron, have 
the coke 20 


tuyeres. 


inches lower 
Undoubtedly your lower tuy- 


eres flare out 


above the 
sideways at the inside 
opening, so as to make the tuyere near- 
ly continuous. Would suggest that they 
be made in this way and that they have 
a height of about 6 inches. This will 
cause the wind to enter freely without 
cutting the 


lining. As long as you 


have 14 ounces of blast and tuyeres of 


ample size your blower will be large 
enough. It is not advisable to patch 


the cupola but it should simply be 
smoothed off on the inside with boiled 
grout, consisting of fire clay and sharp 
sand, and let the 
stops. 


lining cut until it 
When you find the natural line 
you can take out the inside lining from 
the melting zone to the top of the 
charging door and you will then have 
a diameter of about 62 inches, as you 
intend to make it. The iron 
should be about 3,000 pounds, including 


the scrap, and you will find that you 


charge 


will not have to use more than about 
260 pounds of coke on the charge. 


CHILLED CASTINGS. 


Question:—Replying to my inquiry 
entitled “More than One Kind of Iron 
rom One Cupola,” 


nd the reply 


thereto published in the June issue 
of Tue Founpry, it is evident that my 
inquiry was not properly interpreted. 
What I wish to know is whether it 
is considered possible or practical to 
in alternate small charges, ap- 
proximately 1,500 to 2,000 pounds, 1n 
a 40-inch 


kinds of 


different 
mixtures and 


cupola, two 
hard chilling 
to have them so adjusted by chem- 
charging 
that when tapped into a mixing ladle 
holding from 2 to 4 drafts, the chill 


test taken ladle 


ical calculation and 


correct 


from the mixing 


32 


chill 
than 


and 


tne 


would show decidedly less 


a more even gray fracture 


arithmetical average of separate chill 


tests of each draft separately tapped. 


I never heard of any one working 


1: . # o 
along this line, yet 19 years ago 
found that a certain molten mixture 


Whitney 
test block, and an equal weight of a 


giving a 34-inch chill in a 
molten mixture giving a 1%-inch chill 
the TEST. 
an iron of but a %-inch chill. [ 


on same when mixed, gave 


am 
whether others 


interested in learning 


have done this. 
that 


experiment 


know 
the 


see 


Answer:—I do not any 


one has carried out 


as described and can reason 


the 
It seems 


no 


for doing so, especially as re- 
sults are not as calculated. 
that it 
practice to make the mixture of each 


chill 
would 


to me would be much better 


the desired 
ladle 


more 


charge to produce 
then 
The 


peculiar 


and the mixing 


make the iron uniform. 
only feature pointed 
is that of the 
made in a rather small cupola, which, 
ladle to- 
the chill expected 
He the 
composition of charge 


out as 


two separate charges 


when tapped in a mixing 


gether, do not give 


by the chemist. calculated 


chemical one 
to give a 1%-inch chill and the other 
a ¥%-inch chill. At 


two 


best it is difficult 


to bring down separate charges 


of varying compositions without a 


partial mixture with the other irons 


in the cupola. It is 
that the 


that will give very nearly the 


supposed, how- 


ever, chemist can mix irons 


desired 


results if melted in the usual way. 
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The 
was of an 


In that 


made 19 years 
different 
case One mixing ladle 


experiment ago 


entirely 


7 


nature. 
con- 
tained an iron designed to give a 
chill 


tained an iron 
1%4-inch chill. 


34-inch and another ladle con- 


designed to give a 
Each 


chilling block 


iron was run 


and equal 
weights were mixed together and the 
This 


is rather a peculiar admission from 


against a 


resulting chill was only % inch. 
one who claims that the composition 
the chill, 


of how this 


determines and the expla- 


nation was done would 


prove excedingly interesting. 


HIGH MELTING RATIO. 

Question :—We seem to be using an ab- 
normally large amount of fuel. We have 
a 66-inch cupola lined to 44 inches, posi- 
tive pressure blower, and we usually oper- 
ate it at 14 to 16 ounces blast pressure. 
We are only averaging from 3% to 4 
pounds of iron to 1 pound of fuel, using 
lump coal for the bed, and coke for the 
balance of the charges. We usually run 
from 6 to 10 tons per heat, and would 
like to have you advise us what amount 
of fuel to put on the bed, the amount of 
iron for the first charge and the fuel 
We 
produce rock crusher castings weighing 
from 200 to 3,000 pounds. 

Answer :—If your cupola has two rows 
of tuyeres, would suggest that you stop 
off the upper row by filling them on the 
inside. 


and iron for the subsequent charges. 


The lower row of tuveres should 
flare sidewise, so as to make the openings 
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nearly continuous at the inner surface of 
the lining. The bottom of the tuyeres 
should slope inward about %-inch to the 
foot, and the top should be horizontal. 
After the wood under the bed has been 
burned, and just before the first iron és 
charged, the coke should be at a height 
of about 20 inches above the top of the 
tuyeres. You ascertain this 
height by and later this 
amount be. satisfactorily 
It will be close to 
1,500 pounds and might run up to 1,600 
pounds, so that you could make the first 
charge 4,800 pounds. Divide this into 
two parts and take 100 pounds of the 1,600 
pounds and use it between the two. You 
will then have 1,500 pounds of coke and 
2,400 pounds of iron, followed by 100 
pounds of coke and 2,400 pounds of iron. 
The next charge should consist of 260 
pounds of coke and 3,000 pounds of iron. 
For the heat of 19,800 pounds of iron you 
will use 2,900 pounds of coke, which gives 
a ratio of 7 to 1. For your castings you 
can reduce the coke to 200 pounds on the 
next to the last charge and to 100 pounds 
on the last charge. No doubt you can 
make the bed 1,500 pounds and each coke 
charge 250 pounds, which would give you 
a melting ratio of 8 to 1. I have given 
you our actual charges for stove plate in 
a 52-inch cupola. Our iron is hotter than 
you need. We melt 16 tons in our cupola 
at a ratio of 8 to 1. Your blast is cor- 
rect, but I would not use coal on the bed 
as you do not recover it when the bot 
tom is 


can first 
measuring, 
of coke can 
charged by weighing. 


dropped, and_ furthermore, 


there is no advantage in using it 


THE ARRANGEMENT AND EQUIPMENT OF THE 
MODERN IRON FOUNDRY 


HE installation of labor-saving 
equipment in well designed foun 


dry buildings is a development 


largely due to 


tor 


the growing demand 


large castings. In designing a 


plant for producing large work a 


general knowledge of foundry 
the 


mechanical appliances is required. 


prac 


operation of 


tice and the various 

Until 
a very recent date the value of the engin- 
eer was not appreciated in the foundry 
trade. Some of the large plants recently 
built are, however, monuments to his abil 
ity, and a visit to some of these foundries 
shows to what an extent mechanical ap 
pliances are being used to replace both 
skilled and unskilled labor. 


In ccustruction, heavy wooden beams 


have been replaced by the lighter steel 
sections which do not obstruct the light 
and which permit of a better roof con- 
The buildings of modern 
foundries, as a rule, are well lighted and 
ventilated and are generally provided with 
The design of the 
building for a plant in which both heavy 
and lightycastings are to be produced gen- 


struction, 


all sanitary appliances. 


erally provides for a wide center span 
The heavier 
work can be done in the middle bay and 
The 
ventilator usually extends the length of 


with two bays on either side. 
the lighter in the two side bays. 


the building and is located in the monitor 
Ventilators are usu- 
ally either hung at the top, swiveled in the 
center or arranged so that they can be 


of the center span. 


s<BY PRACTICAL 


lowered. The type is best determined by 
the architect. Windows should be located 
in both the sides and the ends of the 
building and should be arranged so that 
they can be opened to insure good venti 
lation. The use of electricity for lighting 
purposes is in marked contrast to th 
torch and oil lamp which provided th« 
only illumination in many of the old tim 
plants. 

If necessary, jib cranes can be installed 
in addition to the traveling cranes in the 
center span attached to the columns i! 
such a way that they can be swung int: 
the side bays if necessary. In some plant: 


auxiliary cranes have been arranged on 








int 


lants 
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tracks underneath the main crane runway. 

The location of the cupola is governed 
largely by the class of work for which the 
plant is designed. In mest of the modern 
foundries, however, the furnace is located 
it the side of the center span and this 
permits the traveling cranes to work away 
from the cupola toward either end of the 
foundry. 

Storage Bins. 

The location of the storage bins depends 
largely upon the arrangement of the plant 
and the railroad siding. In some in- 
stances the siding is elevated and the iron 
and coke is received on a level with the 
charging floor, the sand being dropped 
from the cars into bins underneath the 
trestle. In one large plant in the west 
the coke is unloaded from the cars into 
an elevator which carries it up to the peak 
of the storage bin where there is a con- 
veyor that delivers it to the cupola. In 
nother plant the coke is elevated to a 
point above the roof and is dropped 
through openings into a bin located in 
one of the side bays. 


Cupola Charging Machine. 


Many of the larger foundries, melting 
ntinuously, are now charging the cupolas 
In one plant the charges 
are made up in a tray which is placed on 

truck and is hauled up an incline to the 
charging floor by means of compressed 


by machines. 


ir. The end of the tray overhangs the 
car and passes through the cupola charg- 
ng door. The tray is inclined by elevat 
ing the rear wheels of the buggy on which 
Another large foundry 
uses 4-wheel trucks and on each is mount 
el a tray hinged near the center. These 
re raised to the charging floor by means 
f an elevator, one end of this tray is 
raised and the charge in this way is easily 
dropped into the cupola. The furnace in 
nother large plant is charged by means 
of a traveling crane which carries trays 
suspended by four chains. When the 
charge is to be deposited in the cupola the 
two chains at the lip of the tray are re- 
leased and the other end of the tray is 
elevated. 


it is mounted. 


When charging the cupola by machine 
1 when the blast is on, the charges are 
Vays permitted to settle a ¢ertain dis- 
nee below the charging door before the 
xt charge is dropped into the cupola. 

requisite distance depends upon the 
pola diameter. 


‘ 


Scale Cars. 


For the purpose of ascertaining the 
ily output of each molder, scale cars 
used by many foundries on which 
h molder’s output is weighed, an al- 
vance being made for sand and cores. 
a number of plants large cores are 
cked out of the castings over a grat- 








We FOUNDRY 


ing, the sand falling on a conveyor which 
carries it to the core room where it is 


screened and mixed with new sand. 

Large castings can be readily cleaned 
in tumbling mills, provided sufficient wood 
is packed with them to act as a cushion 
between the casting and the staves. In 
some foundries, pouring continuously, 
molds are frequently only faced with sea 
ccal and the castings after tumbling have 
an excellent surface. Pickling softens the 
scale, and castings treated in this way ma- 
chine easily. 

Pattern Storage. 

The question of pattern storage has 
also. received consideration and _ the 
buildings constructed for this purpose are 
invariably fireproof with solid walls. 
Extending through the center is a gang- 
way, and the shelves for storing the pat- 
terns are located on either side. The 
larger patterns are usually located on the 
floor underneath the shelving. Card in- 
dex systems are used for recording pat- 
terns. 

Slag. 

In some foundries the slag is permitted 
to run on the floor at the bottom of the 
cupola. In the modern plants a car is 
placed underneath the slag spout and 
when it is filled it is drawn aside and re- 
placed by another. These cars are built 
of cast iron and are mounted on four 
wheels and the tray is ingot-shaped. 
Tumbling barrels are located near the cu- 
pola into which the bottom or drop is 
tumbled and broken up. The larger pieces 
of iron are picked out of the mill while 
the smaller ones pass out with the dirt 
between the staves. This is later passed 
through a magnetic separator and all of 
the iron is recovered in this way. 

In foundries located in large cities, it 
is frequently the custom to fire the coke 
in the cupola with gas, using a mixer on 
the end of a gas pipe. As there are ordi- 
nances in many of the cities against the 
smoke nuisance, the foundrymen are fre 
quently these 


compelled to resort to 


methods. 


Distribution of the Iron. 

Iron is delivered to the side floors by 
a number of different methods. They are 
all intended to prevent the molder from 
leaving his floor and to avoid his carry- 
ing the iron from the cupola, frequently 
to the end of the shop. In some plants 
the ladles are mounted on trucks operat- 
ing on a track, while in others the ladles 
are shoved over the gangway, which is 
The overhead 
system is also extensively used. This 


covered with steel plates. 


system has many advantages over the 
track and methods and_ its 
adoption depends entirely on the size of 


gangway 


the castings to be made and the general 
arrangement of the foundry. 
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Molding Machines. 


It is generally admitted by extensive 
users of molding machines that if the 
molder is compelled to ram or pean a part 
of his mold it will be more satisfactory 
for him to ram the entire mold. The 
stripping plate, however, can be used to 
advantage and the roll-over machine is 
very useful. When ramming the mold by 
power, the sand can be pressed to a cer- 
tain depth, but in order to force it against 
the sides of the pattern firmly enouglr so 
that the sand will withstand the strain of 
pouring, the molder sometimes resorts to 
peaning the sand near the pattern with a 
shovel handle or rammer, and_ then 
presses the remainder of the mold. As 
a result of these operations considerable 
time is lost and frequently the mo!der can 
ram the entire mold by hand in much less 
time than by resorting to power ramming. 
In many foundries it was formerly the 
custom for the molder to put up a cer 
tain number of drags on his machine and 
then change the 


pattern for the cope. 
Now two machines are used, one molder 
making the cope and the other the drag. 
With a view to reducing the expense of 
making stripping plates they are now cast 
with an opening through which the pat- 
tern is to pass, which has the pattern 
outline and leaves a space between the 
pattern and the plate of about 5<-inch. 
In the [ 
foundrymen set rows of small nails, while 


edges of this opening some 
others use what are termed tack cores 
After the iron stripping plate has been 
machined the pattern is placed in the 
opening and an 


— 
asbes 


tos preparation 
is applied to the pattern. Strips of 
moistened clay are then laid around the 
edges of the stripping plate opening to 
the depth- of about 3/16-inch, and white 
metal is poured into the space between 
the pattern and the stripping plate. The 
pattern is then forced down through the 
white metal and the surplus metal on the 
upper surface of the stripping plate is re 
moved. When the pattern is of other 
metal than iron, thin oil paper is placed 
next to the pattern and the temperature 
at which the metal ts poured is kept as 
This method of making 


stripping plates is in use in many foun- 


low as possible. 


dries, and when the white metal lining 
has been worn it can easily be replaced. 


Flasks. 

The flasks used on molding machines 
are to a large extent made of iron to 
conform to the shipe of the pattern. 
Some concerns, on the larger flasks, leave 
the corners a trifle high and subsequently 
plane them, thus securing a bearing about 
3 inches long at each of the corners. For 
temporary use stripping plates are also 
made of hardwood. Split patterns can 
also be mounted to advantage on boards 


+ 


to which vibrators can be 


attached. 





THE PRODUCTION OF INGOT 


MOLDS 


An Improved Method of Molding Which Involves the 
Use of Collapsible Cores Which Effect Great Economies 


(i QUESTION of 


in the case of steel castings, the firs 
the 
ingot. It 


the 
their 


shape into which steel is 


that of an 


many of large steel 


to make molds, so. th: 


own 


there are number 


not a_ great 
foundries engaged in 
ture. 
The 
very 


solid 


as possible, and plac« 


method 

little differ 
core is made, 
position inside the 


cast and the 


tracts with 
Powerful 


cated pu 





is the custom for 


i 


t 


put is 


companies 
it 


ot 


the core from the — solidified ingot 
mold, the effect of which severe treat- 
ment is often detrimental to the core 
barrel. 


chief 


It may be safely said that the 
item of the 
nold foundry is the preparation and 
the 


expense in ingot 


maintenance of core barrels. 
Requirements of Ingot Molds. 
The chief essentials required of an 
mold that it shall 
ingots with a good clean surface, and 
give as long a life as possible. The 
the molds 
having a smooth interior surface, free 
The 


surface de- 


ingot are produce 


first requirement is met by 
scabs, holes. 
this 


pends very largely on the core, 


from. cracks, or 


condition of interior 


and as 


1? 


1uch venting is desired as is possib'e 


to allow a free escape of the gases 


generated. Scabs or excrescences of 
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any kind are bad as they have to be 
off, that the 


the removed, 


chipped which means 


skin of casting is and 
molten steel seems to readily work in 
to the The 
second main requirement of the mold, 
life 
is dependent on many things. 


wound and form a hole. 


namely as long a as possible, 
One ot 
the most important is the composition 
of the metal, for the mold must adapt 
itself very quickly to rapid changes of 
temperature. The design is also one 
of the 
should 
heated 


and to take care of the severe physi 


chief factors, for the mold 


be so made as to become 


evenly as much as_ possible, 
cal strains induced by the changes of 
temperature mentioned above. Another 
the 


steel 


factor is treatment 


the 


obvious 
the 


very 


given molds in works, 
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item of which is the short time 
wed to elapse between stripping, 
again filling with steel. Very often 
molds are not allowed to be- 
come cold enough before being used. 


Improved Method. 
aving very briefly outlined the re- 
quirements and method of production 
of ingot molds, an improved process 
of producing them may be described. 
This is the method used in the foundry 
of the Lackawanna Steel Co., Buf- 
N. Y., for their Bessemer and 
n-hearth molds. It has been thor- 
vhly tried, having been in operation 
ince January, 1906, and is patented by 

Ff. Tickner and F. Leuthner. 
he chief features of the process 
are the use of a collapsible core bar- 
rel, and an improved extractor. The 
construction of the collapsible core 
barrel may be clearly seen in_ the 
accompanying illustration, especially 
Fie. 3, and the details of a barrel 
for bottle top molds are also shown 

in Figs. 5 and 6. 

Bottle Top Molds. 
is composed of a central cast 
cone, made hollow, and four per- 
ted cast iron plates, which are 
supported by the outstanding base of 


cone and rest against it. They 


come in contact with the cone 


long the longitudinal ribs clearly 
seen in the illustration, thus leaving 
1 air space between the plates and 
the cone. The plates are held to- 
gether by iron bands. When in place, 
their edges do not touch, an opening 
being left the whole length of the core 
the proper venting of the corners 








































COLLAPSIBLE CORE 


of the mold, and to facilitate 


ing when the core barrel is extracted. 


This insures the perfect cen- 


mold. The built up barrel is placed in 
the molding pit, given a good coating 


of clay wash, surrounded by the core 


then removed, a face of blacking ap- 
plied, and dried in the core oven. 
finished core is clearly 








Fic. 4—ASSEMBLE® MOLDs For INGOT MoLp CASTINGS 








3ARRELS USED FOR MAKING [NGoT Mops. A FINISHED CoRE 


THE LEF1 


extreme left in Fig. 3 A notable 
feature of the operation is that the 
barrel is washed with clay in place 
of the flour paste usually employed, 
which means a considerable saving in 
cost. 

The cheek is rammed up in the us- 
ual way, and also thoroughly dried. 
The assembled mo!ds are shown in 
Fig. 4 

The material used for making the 
molds is direct metal, and the Lack- 
awanna Steel Co. is fortunate in re- 
gard to the supply of good iron, for 
the best of the metal from any of 
its seven blast furnaces can be utilized. 
Arrangements are completed to obtain 
the metal from the bottom of the cast- 
ing ladle, by using a nozzle and stop- 
per as in the usual method of cast- 
ing steel. This method is clearly 
shown in Fig. 2. In this way, only 
the best of the iron will enter the 
molds, and dirt is excluded, to the 
consequent great improvement of the 
quality of the product. 


Core Barrel Extractor. 

When the casting is sufficiently set, 
the barrel is removed by the use of 
the extractor shown in Figs. 1 and 4. 
The hooks are placed under the up- 
per part of the flask, then the upward 
pull of the crane causes a downward 
push on the core barrel due to the 
leverage in the arms. The flask and 
its contents are raised, at the same 
time, the cone of the barrel is held 
down. Then the wings of the extract- 
or come in contact with the plates 
which are pressed downwards, and 


collapse inwards against the cone. The 
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whole operation is quickly accom- 


plished, and is in fact only limited by 
the speed of the crane, and the work- 


men. The barrel is then again ready 
for use. 
It is claimed for the process that 
J « ; ¥ Fa 
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ane Kosh, Lagi 
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no chipping is necessary of the in- 


side or bottom of the mold, which in- 


creases its period of usefulness. This 
: 4 . a +} ae le, 
is in large part due to the extremely 


good venting through the core, allowing 


a free escape of the generating gases 
Another very important feature is, that 
this to 
This 


ser- 


steel, 


the iron is allowed 
full 


the 


method 
to 
that 


in 


‘shrink its capacity. 


means when mold is in 
filled 


it can expand considerably. 


vice, and is with molten 
On again 
contracting, as the steel solidifies, the 
steel held 


and the stripping is therefore compara- 


ingot is not very closely 
tively easy. 


the solid 
solidifying ingot mold is 


In the case of core, the 


prevented 
from contracting its full amount. On 


filled 


pands, and endeavors to expand past 


being with molten steel it ex- 


its limit, inducing severe strains in the 


material, which may lead to cracks. 
The steel ingot is always held very 
tightly and considerable difficulty is 


often experienced in stripping 
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SOLID BRASS PLATES. 
Question: —We are making solid brass 
plates about 6 feet long, 3 feet wide and 
5% of an inch thick. On the under side 
of these plates are ribs extending across 
the plates 114 inch wide, 3-16 inch thick 
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CONSTRUCTION OF COLLAPSIBLE CORE FOR BOTTLE Tor INGot MOLps 





anc. about 4 inches apart. On the top 
side are two flanges at either end ex- 
tending longitudinally about 214 inches 
deep and 5% inch at the top, tapering down 
to a greater length to the body of the 
plate. Kindly recommend a good meth- 
od of running these plates to insure clean 
solid castings. 

Answer:—I advise running these plates 
from the side, pouring with two pots. 
3road thin gates should be used and they 
should be distributed along the sides in 
sufficient number so that the metal will 
fill the mold quickly, 


ing, 


To prevent strain- 
small risers can be taken off where- 
ever convenien‘, either from the sides or 
placed on either end of the runners. 
Pouring on opposite sides makes it han- 
dier when using two crucibles, but this 
is open to objection inasmuch as the 
flask must be made wider. Bronze screen 
plates similar to these castings, but with- 
out ribs are generally poured from the 
side and from one side only. The runner 
is carried the length of the casting and 
connected to it with broad thin gates. 
The risers are taken off the ends of the 
runners to relieve the strain. They were 
formerly gated at the ends, but the side 


gates have been found more satisfactory. 
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You will have to be careful when mold 
ing so that the mold will not scab. Th 
drag should be well vented and if th 
sand is close it should be faced with 

facing consisting of one part of flow 
to 20 parts of new and old sand. Th 

metal should be well skimmed and stirred 
and poured strongly, keeping the head 
full if possible. The mold must be wel 
secured as the strain on the cope is eno: 

mous. You may find it necessary to ru 
a rail or I-beam across the cope fro 
end to end in the center and to wedg 
the bars to prevent springing, which 
would make the casting thicker in tl 

middle. Melt the metal under a cover ¢ 

charcoal, adding a handful of commo 
salt at the beginning of the melt. 

K. K 


REMINGTON TYPEWRITER 


BONUS. 
The Remington Typewriter Work: 
Ilion, N. Y., distributed a bonus of 


$14,000 in gold among its 280 employ: 

Up to the present time $145,000 has 
distributed this 
is awarded for diligence and efficien 
the 
those whose periods of continued set 


been in way, and 


during past six months, and to 


vice range from 10 to 35 years. 
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CHEMISTRY APPLIED TO FOUNDRY WORK’ 


The Utility of Analyses and Tests—The Character 
and Selection of Pig lron—Use of Alloys 


which can be 
different 
points of view, but it is intended 


considered from many 


TS is a subject 

deal chiefly with the use of analy- 
sis in the selection of iron, and the 
relation between characteristic prop- 
erties and composition. 

faking first the considerations 
which lead to the 


mistry into th 


introduction of 
e foundry, we have 
on the commercial side the desire to 
ke advantage of any saving which 
may be possible, either by substitut- 
ing cheaper brands in place of any 
1 priced brands of iron in use, or 

by taking advantage of any difference 
-~hange in the price of irons from 
various districts with which the 
consumer may be in touch 
On the operative side there is the 
desire to have more control over the 
I 


mposition of the metal used, there- 


] 


by making the product more suitable 


the purpose for which the cast 
ngs are required in respect to 
strength, hardness, or chill; more 


suitable to the requirements of the 

hine shop as regards regular de- 
gree of hardness for rapid machining; 
m suitable to the requirements of 
shrinkage, 


lity, life and freedom from dirt as 


foundry as regards 


oxide or graphite; the elimination of 
wasters due to variations in the com- 
position of the iron used and _ the 


lance of wasters attributed to 
which may be due to 


causes. 


The Utility of Analysis for Foundry 
Work. 


though much has been done in 
ipplication of chemistry to foun- 
work there are still some engaged 
yminent positions m the foundry 
question its utility or value. 

is a well established fact that the 
physical properties of cast iron de- 


pend to a more or less extent upon 


Its chemical composition Therefore 

success attending the use of anal 
ysis must depend upon the conditions 
under which it is given a trial and 


sented at the annual meeting of the 
Foundrymen’s Association. 


upon the capability of the chemist 
who makes the trial 

The art of metal mixing in the 
foundry rests upon the fact that the 
properties of every brand of pig iron 
made depends upon the matevials used 
and the method of manufacture fol- 
lowed. Hence we have mixtures in 


which figure certain brands’ which 
have a reputation for possessing cer 
tain properties and of giving certain 
approximate results. 

The analysis of the different brands 
or classes of pig iron show that the 
c ymposition of these irons also de- 
pend upon the materials used and 
the methods of manufacture followed. 
It is also found that, generally speak- 
ing, irons similar in composition have 
similar physical properties. It is 
therefore assumed that physical prop- 
erties depend largely upon composi 
tion or analysis. 

[t must not be assumed that, in our 
present state of knowledge, analys’s 
removes or even explains all the dif 
ficulties of the foundry as, in addition 
to composition the mechanical or 
physical properties depend upon the 
effects of melting, casting and cool- 
ing, the exact influence of which it is 
not always possible to dete-mine or 
define. 


When 


have been successfully used fe 


comparing castings which 


r vari- 
ous purposes, it is plainly apparent 
that absolute uniformity of composi- 
tion is not to any great extent neces- 
sary except in few special c 
is not so much a question of having a 
definite percentage of one or even 
each constituent pzesent, but is more 
a question of having a certain rela- 
tive proportion between the constitu- 
ents present. 
Character and Selection of Pig Iron. 
When comparing the analysis of pig 
irons made in the different iron pro- 
ducing districts, it is seen that the 
chief difference is in the amounts of 
manganese and _ phosphorus present 
It is also seen that the irons pro- 
duced in each particular district are 
very similar in contents of these ele- 


ments, 
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In considering the selection of pig 
iron for different purposes the neces- 
sary amounts of manganese and phos- 
phorus must be obtained by buying 
from districts where suitable irons are 
made. In some cases the irons bought 
may contain the necessary amounts 
of these elements. In _ other cases 
irons containing high and low per- 
centages are mixed .o obtain inter- 
mediate amounts. 

The required silicon and sulphur is 
obtained by buying tu analysis or by 
the usual method of buying suitable 
grades or numbers. At the present 
time large quantities of iron are car- 
ried long distances at a great expense 
when often irons of similar or even 
composition is made 


more suitable 


within easy reach and can be obtained 
at a lower cost. This is due to cer- 
tain brands having obtained a repu- 
tation for certain classes of work. 
Where th’s reputation is due to spe- 
cial composition unobtagnable  else- 
where the demand will continue. 

The advent of analysis in the foun. 
dry is often the means of getting rid 
of high priced irons which have no 
advantage in this respect; and also 
in some cases of duplicating the com- 
position of those which have. 

In districts where ores of a hmey 
character are used, silicon is usually 
low, where ores are of a more silicious 
character high silicon irons usually 
predominate. To soine extent, how- 
ever, both high and low silicon irons 
are made in all districts. 

Cold Blast Iron. 

The distinctive feature of the cold 
blast irons is low total carbon usually 
accompanied by low silicon. Provided 
the same composition could be ob- 
tained in metal from a hot blast fur- 
nace there is every reason to suppose 
that physical and mechanical proper- 
ties would be similar. Experience 
with hot blast irons which to some 
extent approach cold blast iron in 
composition confirms this view. With 
hot blast iron, when using the same 
or similar ores, iron having a higher 
total carbon is usually produced. 
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Steel added to the charge is 
used to some extent for reducing car- 
The 


sults obtained vary considerably owing 


scrap 


bon and increasing strength. re- 
to the uncertainty of the resulting to- 
tal The resulting 


metal is more or 


carbon’ content. 


also in a less OxI- 


condition which cause 


the 


dized may 


trouble in foundry. This may 


be remedied to some extent or avoid- 
ed by addition of spiegel-eisen to the 
cupola charge or the addition of some 
deoxidizer, as ferro-manganese or spe- 
cial ferro-alloys in the ladle. 

Several 
made by somewhat 
and in some cases the resulting prod- 


brands of refined iron are 


similar processes 
uct is equal or superior in regularity 


of composition and strength to 


cold blast irons produced at the 
irons 


furnace. where 
aon 


low in manganese, irons high in 


In districts are 
man- 


dis- 


mixture 


ganese are imported from other 


tricts. These are used in the 
to obtain those qualities for which 


high manganese irons are noted. 


Runner 

Spongy, 

Very spongy, below 
Solid, outside c 
Solid, bottom 


top. ‘ 7 
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increase when melting small scrap 
than when melting large pieces. The 
use of borings in the cupola increases 


sulphur considerably. 
Silicon. 
the different 


brands to 


varies in dis- 
the 
extent, 


time to 


Silicon 
and in various 
a considerable 
same brand from 
therefore must be controlled by buy- 


tricts 
also in the 
time and 
ing to specification or by stocking ex- 
tremes of high and low silicon iron. 
The use 
vogue in America for increasing sili- 
lower 
than 


of ferro-silicon is much in 

silicon is generally 
the grades 

is the case in this country. 
Where 


sary it may be obtained by addition 


con, as 
throughout various 


increase of silicon is neces- 
of ordinary irons high in silicon, or 
glazed irons may be stocked for this 
When 
quired, low silicon iron may be used 
used for 


purpose. low silicon is re- 


or steel scrap may be this 


purpose in which case a reduction in 


Silicon, 
per cent. 
1.38 
1.58 
1.49 
1.40 
1.46 


Manganese, Phosphorus, 
per cent. per cent. 
0.85 0.96 
0.91 0.83 
0.66 0.89 
0.56 1.02 
0.47 1.01 


Sulphur, 
per cent. 
0.068 
0.270 
0.123 
0.079 
0.068 


Table II. 


mbhi 


M iddle 
Bottom 


These qualities are life, fluidity, clean- 
4 


ness and freedom from trouble caused 


by excess of sulphur and pzesence of 
oxides. 


Several brands of these 


consistently very low in 


Where very low sulphur is necessary 


irons low in sulphur must be used 


as there is no other method of ob- 
taining very low sulphur in the 
dry. 

Where it is 


of high manganese that are 


merely the advantages 


required, 


high manganese irons 
or it may be 


may be bought 
more convenient and 


some ca cheaper to 


possibly in 


use of 


ses 
obtain high manganese by 
added to 


in the lad 


gel the charge, or 

manganese le. 
Sulphur. 

Sulphur 


melting in the cupola. 
hi 


igh 
fe 


usually increases duri 


However, when 


manganese is and especially 


where spiegel or Yro-manganese is 


used, there is often a decided reduc- 


tion instead of increase There is 


ee + 


always more tendency for sulphur to 


ned 


Silicon, 
per cent. 


Manganese, Phosphorus, 
per cent. per cent. 
0.75 
0.63 
0.63 


Sulphur, 
per cent. 
0.167 
0.089 
0.086 


: - : ‘ _ - ‘ 


total carbon to some extent will also 
take place. 
Effect of Manganese. 


is not intended to call attention 
to all the effects attributed 
tO manganese aS a great deal has al- 
been on the 
or two points 


received 


various 


ready written 


There 


subject. 
are one which 
attention and 
consideration will be given chiefly to 
these. 


have not much 


In the foundry the most noticeable 
feature in connection with mangan- 
is its effect on 


ese is its the appearance of 


the iron when melted. Iron low in 


melted 
with a 


manganese when appears to 


be covered film of oxide 
which gives it a dull appearance. Iron 


high in manganese always shows a 
metallic 
When 


manganese is 


bright clear surface free 


from oxide. only a medium 


amount of the 
iron is covered with a rapidly moving 


film of 


present 


oxide, which forms rapidly 


changing geometrical and flowery 


surface of the metal. 


on the t 
the “break” on 


patterns 


This is known as 
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metal or it is said to be “break 
ing into squares.” This is _ usually 
noticed in the ladles and also on 
the runners and risers, after pouring, 
the metal sets. 

high in manganese is 


the 


before 

Metal said 
to have life as it appears to remain 
fluid much longer than metal 
in manganese. Manganese also in 
creases fluidity making iron run muc!} 
better into fine intricate work. Wit 
experience it is possible to estimat 
the amount of manganese present 
with a fair degree of accuracy b: 
the appearance of the metal in th 
ladle. 


low 


Below 0.4 per cent the metal is er 
tirely covered with a film of oxid 
With 0.5 per cent, long rifts 
with small side shoots suddenly a; 
and the filn 
Above about 0.5 per cent the breaks 
in the film increase in number, t! 
activity of the increases 
and the particles of oxide decreas 
in size with increase of manganese 
until finally with about 1 per 
of manganese the surface appears 
and free from film. 

With high manganese there is less 
danger from cold shut as the surf: 
from and 
and 
low in 


about 


pear disappear in 


movement 


cent 


quite bright 


is free oxide two. strear 


of metal , will join interming 
Metal 
is practically 
film 


surface. 


perfectly. mangan: 
self-skimming 
holds back 

With high 
skimming is a difficult 
form properly, as any 
surface floats about as 
melted grease. 


as 
dirt 
mangane 
task to per- 
dirt on tl 
though 


oxide any 


the 


Effect Upon Appearance. 
In addition to its effect upon t! 
appearance of metal when hot, m 
ganese effect upon 
appearance of the metal when c 
This is noticeable chiefly in sn 
castings. It 
the from 


also has an 


the color 
a bluish gray wit 


manganese to a bright surf 


changes 
skin 
low 
showing a brownish tint when m 
‘Ents - 1s 
when ornamental and clean skin c 


ganese is_ high. valua 


required as the mangan 
to a great extent prevents the 
herence of sand. With small 

castings it is possible to approxin 


ings are 


the amount of manganese present 
the appearance of the skin. 
For ornamental 
work, and all small castings wher 
good skin is mangan 
in fair proportion is a adv 


small work, tex 
necessary, 
great 
tage. It also gives a metal with cl 
grain the property of taking a 
polish. 


With high phosphorus, manganese 















while 


$! yn 
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nds to produce hard and rigid small 
stings 
re rather 
nding 

effect of 
conditions 


the-e- 
for 
sulphur 


low 
brittle, 
With 
manganese 
but 
castings 


with deflection, 
but good 
high 


varies 


wear. 
under 
it 
whilst 
large 
separa- 
sul- 


ferent 
ikes 


re 


generally 
small harder, 
to make 


the 


is a tendency 
to 


manganese 


stings softer, due 


n of sulphur as 
de. 


Effect of Phosphorus. 


in the 
fluidity 
phosphorus. Phos- 
the life 
metal, keeping it fluid longer by 
the 
sphorus 


noticed 
of 


chief feature 
the 
of 


increases 


Che 


indry is increase 
th increase 
of 


‘rus also 


vering setting temperature. 


also decreases the trou- 
caused by shrinking or drawing 
setting. The 
of phosphorus is the want of re- 
to shock which it to 
This noticeable in 
phosphorus 
for 


great disadvan- 


tance gives 


tings. is very 


high irons, although 


transverse .and 


not 


bars tested 


sile strength may give great- 


inferior results to low phosphorus 
s. Phosphorus reduces deflection, 
rigid- 


structural purposes, the 


imparted is an advantage. 
Effect of Silicon. 
[etal in 


tO a 


low silicon, when running 


ladle 


» a mold, throws off sparks called 


or when being poured 


rs, “soldiers, jumpers, etc.; 


} 


silicon does not show 


il high in 
peculiarity. 


me 
is possible to estimate the sili- 


by this, 
about 


containing 


of 


as. trons 
cent 
to 


sparks when the silicon drops be- 


one-half per 
phorus usually — start throw 


the 


of 


and the lower 


the 


2 per cent 


the greater profusion 


sparks thrown off. Hematites give off 


sparks when above 2 per cent 


ilicon is present. This phenom- 


is usually attributed to low grade 
but if silicon is low, it is pres- 


whether the iron be No. 1 iron 
hard forge iron. Profusion of 
sparks, however, is an indication of 
castings, due to low silicon. Sil- 
is generally stated to increase 
ity. The most fluid irons how- 
appear to be those just below 
cent in silicon. High silicon 


rons are usually sluggish irons. Low 
sil-on irons are most sensitive to 
anes ; 


ng action. 


Effect of Carbon. 
high percentage of carbon is gen- 
y credited with increasing fluidity. 
does not appear to be so, as in 


containing excessive carbon 
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there is a separation of carbon as 
the molten metal cools down even 
when the temperature is much above 
its setting point. This makes the 
iron thick running and dirty. Iron 
low in carbon is also not very fluid. 
The most fluid irons appear to be 
those of medium carbon, without 


either excess or deficiency of carbon. 


Effect of Sulphur. 
When it 


ally be detected by the smell of burn- 


sulphur is high can usu- 
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and rising to the top of the casting 
is plainly apparent in both cases. 

the 
present in a casting the harder it is 


Generally, the higher sulphur 


carbon 


One 


combined 
sulphur. 
expect that part 
containing the 
highest sulphur to be the hardest part 
and 


due to 
induced 
would 


higher 

by _ the 
therefore 
of a casting 
carbon. 
This is not the case, as this usually 
is the softest part of the casting and 


also high in combined 


is usually low in combined carbon as 


ing sulphur given off from a ladle of chown in Table III. 
molten metal. It becomes apparent "pe. 
: PI This is accounted for by the fact 
when metal contains about 0.08 per ; : 
pres that sulphur which has had time to 
cent. This depends however to some ; 
3 separate as manganese-sulphide has no 
extent upon the amount of mangan- The. 
effect on carbon. This is most no- 
ese present and upon the temperature . ; : 
2 ps ; ticeable in large castings. In small 
of the metal. The smell is caused : Ded 
, : a Wie thin castings both the manganese and 
yy the sulphur rising to the surf: . . 
y tne ng to t urface sulphur tend to increase combined 
of the metal as manganese-sulphide. carbon, as the chilling action of rap- 
[his is reacted upon by the oxygen iq cooling takes place before man- 
of the air forming manganese oxide  ganese-sulphide has had time to form 
which remains in the ladle and sul- and separate out. 
Table III. 
Gray Combined 
carl carbon, Silicon, Manganese, Phosphorus, Sulphur, 
per cent per cent. per cent. per cent. per cent. per cent. 
Top of casting - : 0.06 2.35 1.16 0.96 0.436 
Middle of casting 3 0.09 2.28 0.50 0.94 0.078 
Table IV. 
Graphitic Combined 
carbon, carbon, Silicon, Manganese, Phosphorus, Sulphur, 
per cent per cent. per cent. per cent, per cent. per cent. 
oO ee atc 2.80 0.50 72 0.49 0.83 0.118 
White shot .......... 2.20 0.70 0.63 5.68 aaa 
Mottled shct ............ 1.1¢ 1.25 0.93 0.48 4.88 0.031 
Cee ois cede ceded: - 2.85 0.60 1.65 0.49 0.84 0.119 
Mottled shot 2.02 0.75 0.98 0.50 3.20 0.037 
a a re 44 0.76 1.26 0.45 1.92 0.046 
CUR ei osatoenateetec: 2.74 0.62 1.63 0.51 0.88 0.091 
Grae GWE doco icksdadde ss: 2.45 0.85 1.32 0.43 1.70 0.031 
phur dioxide which is given off and Combined carbon and _ graphitic 
is noticed by its strong odor. carbon sometimes vary considerably 
The chief effect of sulphur is its jn the same casting. Total carbon 
power to harden’ by increasing the also varies considerably, soft spongy 
combined carbon. Excess of sulphur parts of a casting being usually low 
gives the property of chilling, low sil- compared with the first solidified 
icon increases this effect. Addition parts of same casting. 
( increases streng of so . 
of sulphur increa ¢ treneth of oft Phosphorus also varies to some ex- 
f I sulp yartly by - : : 
iron low In sul] hur, partly by in tent, soft spongy parts being often 
“-reasing c > Pe ( $ q r . ° 
crea ing combined carb yn and partly lower in phosphorus than solid por- 
r . S] y xr 3 . ~ : . ° . 
by closing the grain tions. Showing that the last liquid 
Tests. portion of the metal which is high 
- , in phosphorus has been drained awa 
When taking samples for analy- Pp E ; y 
; ‘ - leaving a porous crystalline mass us- 
Sis, great care and judgment is : 
; ‘ ‘i .- ually in the upper center part of the 
necessary owing to the vast dif- . 


in composition in different 
the 


in 


ference 
of 


apparent 


parts same casting. This is 


as shown 


It 
vary 


castings 


large 


is not 


by the analyses, Table I. 
only large castings which in 
this manner as the analyses, Table IT, 
bar cast on edge, 
three 
holes were drilled one above the other 


The ef- 
fect of manganese-sulphide separating 


from a 2x 1inch test 


show. For analysis, half-inch 


on the two-inch side of bar. 


casting. 

Another effect of phosphorus is the 
hard shots often found 
when machining castings. These have 
like and 


when of large size, sometimes cannot 


spots or hard 


a white steel appearance 
be cut by the machine tool and have 
to 


can proceed. 


be chipped out before machining 


The analyses, Table IV, were made 
The analysis of the 


by the author. 
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which the shots and 


taken is 


casting from 


buttons were also. given. 


Contraction. 
with 


~reases 


the 


Solid contraction in 


hardness and shrinkage of liquid 


metal increases at the same time, there 


fore we should expect to find most 


holes or shrink 


soft 


trouble from drawn 


holes in hard metal. It is metal, 
however, which usually causes the 
greatest trouble in this respect. It is 


de- 


low 


usually found in irons which are 


ficient in fluidity due either to 


temperature or to composition. Irons 


with excess of carbon or with very 


low carbon both tend to produce this 
effect. 

Sponginess is due to similar causes 
usually be remedied by in- 


and can 


creasing hardness by use of a lower 


grade of iron. 

Dirty Metal. 
effect is 
condition of 


This often due to the Oxi- 
dized cold 
or to holding metal of 


the 


melted metal 


soft composi- 
ladle. As 


temperature is too low for rapid reac- 


tion too long in the 


tion on silicon and manganese, oxide 


of iron is formed on the surface by 


contact with air and at the same 


time graphite is commencing to sep- 
The 


on the surface of 


dirty deposit 


This 


casting 


arate. result is a 


the metal. col- 


lects together and during the 


oxide react forming car- 
monoxide zgas. This 


holes, 


carbon and 


gives rise 


bon 


to pin holes, dirt etc. 


Cause of Blow Holes. 
Holes holes 


erally include holes formed by air, gas 


classified as blow gen- 


or steam from molds or cores; air 


and forced 
the 


1ron 


down runners 


the 


drawn 


through metal in mold, also 


and man- 
the 


graphite al- 


gases due to oxides of 
the 
metal, or on 


ganese reacting on carbon in 
solidifying 
ready separated, or the carbon or 
the 
indirect 
the 
from 


on 


graphite . of molds. Sulphur is 


also an cause of these trou 


bles due to formation of mangan- 


ese oxide sulphide of mangan 
csc. 

Shot holes 
largely due to oxidizing conditions of 
Dirt 


oxides 


holes and pin also are 
melting and handling the metal 


holes are those which contain 
the 
from the ladle or 
the 

holes 


bits of 


from surface of the metal, scum 
usually 
Sand 


mold, 


usually 


slag and are 
bad 


caused by 


result of skimming 


sand in the 
cores or mold are 


recognized as such. 


Use of 


and in 


Alloys. 
The 


sity 


use some cases neces- 


for addition of alloys to the 
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metal is due to presence of 
This 


iron, 


melted 


oxides. trouble is inherent in 


while it can be re- 
the 
or by 


chiefly to 


cast and 


duced considerably by addition of 


oxide removing alloys more 


suitable composition, it is 


the removal of oxidizing conditions 


and casting operations 


As 


the 


of melting 
that the 


long as 


evil can be reduced. 


cast iron is used in 


will more or 
Sufficient attention is 
fact that 

readily 


foundry it recur to a 


less extent. not 


given to the molten cast 


iron is more oxidized, or 


burnt, at low than at high tempera- 
tures. 

At high temperatures the iron itself 
the 


preferential action of manganese and 


is protected from oxidation by 


silicon. Any oxide of iron formed is 
rapidly reduced by these elements to 
metallic iron, oxides of manganese 
oxide of 


rap- 


and silicon with more or less 


fluid 
idly rises to the surface of the metal. 
This 


temperatures 


iron forming a slag which 


action is not so active at low 


and is also to a great 
fluidity 


fluidity also 


prevented by want of 
Want of 


prevents any intermingled oxides from 


extent 
of the metal. 
rising to the surface very rapidly and 
The bulk 
with 


thus being removed as slag. 
of the 


casting of 


the 
this 
of oxide of 
fluidity 


causes 


troubles associated 


iron is connected with 


The 


metal 


oxidation. presence 


iron in reduces and 


increases and sometimes trou- 


ble due to shrinkage or drawing. 
it 4s 
of the 
holes 


tween oxide of 


also responsible for causing 
small holes 
the 
iron and carbon in the 
gas. 
traced to 


many as pin holes, 


shot due to reaction be- 


iron, producing carbon monoxide 


Large holes can often be 


pieces of solid or semi-solid slag or 
oxide. 

High J 
least subject to the detrimental ef- 
but 


irons melted and exposed to oxidizing 


manganese irons are usually 


fects of oxidation, even these 


conditions at a low temperature, show 


defects to a less 
Much 


in carrying out investigations in con- 


these more or ex- 


tent. difficulty is experienced 
iron, 
the 
the 


little 


with oxidation of cast 


the 


iron 


nection 


owing to difficulty attending 


analysis of for oxides and 


Therefore 
this 


time required. very 


been done in direction. 


has 


FERRO-PHOSPHORUS. 


Ferro-phosphorus is frequently used 
by founders operating ornamental iron 
plants to make the iron very fluid. It 
will take a fine impression in the sand 


and will leave all corners sharp. Too 


September, 190 


igh a_ percentage of 
should not be used as it makes the 
iron exceedingly brittle and shoud 
only be used in such castings as are 
used for ornamental purposes. 


phosphorus 


ALLOY OF MAGNESIUM METAL 
AND ALUMINUM. 


Tests made by C. W. Leavitt & Co, 
St. Paul building, New York, indicate 
that an alloy of aluminum and pure mag- 
nesium is about 15 per cent lighter than 
an alloy of aluminum and copper, and it 
is also about 33 per cent stronger than an 
aluminum-copper mixture. Machining 
tests made on aluminum and magnesium 
castings demonstrate that they can be 
machined 75 per cent faster than those 
made of aluminum and copper. 


SKILL OF THE ANCIENT 
FOUNDERS. 
The process of casting as practiced 
the founders 
one requiring a great amount of skill. 


by ancient bronze was 


Although there appears to have been 


wandering founders, who, like the bell- 


founders of medieval times, 


practice their art at where 
their services were required, yet there 


fixed 


manufacture 


any spot 
were probably 
the 


more economically 


foundries where 


process of could be 
carried on and 
passed 
of apprenticeship 
and 


where successive generations 


through sort 


art 


some 
to learn the 


trade. 


mystery of the 


The best authorities put the beg: 
ning of the bronze age in Britain 
1200 B. C., to 1400 B. C,, and 
say that it probably extended to the 
fourth or fifth century, B. C. 


about 


PITTED MALLEABLE CASTINGS. 
By RICHARD MOLDENKE 

Question :—We are having trouble with 
our malleable castings, which show a pit- 
ted surface. Even the best castings th 
we make have these small pin holes 
one side. We melt our iron in a cup 
Connellsville coke, 
mill 
treated with sal-ammoniac. 


with and we 


which is 


ant 
with scale, subsequent] 
Answer :—Your metal is evidently bi 
in the cupola by some of the cha: 
getting too low in the zone of melti 
For this reason the metal is filled vw 
gases, which come out later at the mom 
of sét. This always leaves a pitted sur 
Make 


charges smaller to allow of less fluctu 


face on the annealed castings. 


ation in the position of the metal in 
The 
the better, using the proportionate amou! 
of coke between them. Make your fi 
charge no larger than the rest. 


melting zone. smaller the chars 
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1 
be 


in the shop of 
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tember, 1908 


rris 


29, at his 


hat city. 


s received 


July 4 
New 


nt 
ugh 


ided, 


/EATH OF HARRIS TABOR. 
Tabor, 
Philadelphia, 


leaped 





of the Tabor Mfg. 


died, Wednesday, 
home, Hamilton Court, 
Death resulted from in- 
automobile 
While 
the 


in an ac- 

, 1904. 
Jersey 

from 


touring 
automobile 


an  embank- 


t, turned turtle, and pinioned Mr. 


or 


s confin 
ne 
Septembe 


iin assume 


es with t 


ee, 


it was 


Hi 
sl 
and last 


utracted a 
is followed 
that 


itions, 
his death. 
\Ir. 


Clarence, 


Tabor 


w 
and as 
an inventi 


us turn 


s mechanic 


as an 


gan 
ther, Ler 
at Tioga, 
where 

two 
ured posit 
Payne, 
P 
Payne & 
g. I. ee 


xt employ 


pacity of superintend- 


of 
eam En 


Co 


rtford, 


remaining in this po- 


beneath the 
uusly crushed about the chest, 


until the 


York, 


years. 


T 


the 


machine. He was 
and 


ed to his 
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molding machine was placed on the 
market in 1888 and was built by B. 
W. Payne & Sons, Elmira, N. Y. It 


was operated by steam with an over- 
head cylinder for pressing the molds. 
Later these machines were manufactured 
by the Pond Tool Works, Plainfield, 
N. J., until the 90's, but later 
transferred the manufacture of the ma- 
chines to Samuel L. Moore & Sons 
Co., Elizabeth, N. J. It there 
that he brought out the vibrator and built 
the first 


early 


was 


molding machine operated 
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his 


in 


until 
interest 


that time 


an 


from 
took 
the affairs of the Tabor Mfg. Co., spend- 
One of 
the 
with straight 
draft, which opened up a new field: for 


and from 


death, he active 
ing his entire time at the plant. 
Mr. latest 
hinged roll-over 


Tabor’s inventions was 


machine 


molding machines in jobbing foundries. 


EDWARD H. LLEWELLYN. 
Edward H. 


the 


Llewellyn, secretary of 
Malleable Castings Co., 
died Sunday, Aug. 16, at 


Chicago 





follow- 
r, when he 
d his du- 
he Tabor 
s improve- 
ow, how- 
March he 
cold which 
by com- 


resulted 


born 
Co:; 


26, 


was 
Erie 
Jan. 
a boy was 
ve and stu- 
of mind, 
al 


apprentice 


training 


his 
oy Tabor, 
Tioga Co., 

he worked 
He later 
ions with 
Brad- 
a., and 5. 
Sons, Cor- 
He 


in 


roy, 


was 
ed the 

Hartford 
gine Co,, 


nn., and af- 








the home of his brother, 
S. J. Llewellyn, Evanston, 
lil. Mr. 


abroad in 


Llewellyn went 
April for his 
health‘ and a rest, and was 
taken seriously ill July 3 
at Frankfort - on - Main, 
Germany. He was brought 
home as hurriedly as pos- 
sible, but died shortly af- 
He was born in Wales 
in 1855 and lived in Mil- 


waukee for many years af- 


rer, 


ter coming to this country. 


Later, he went to Chi- 
cago, where he had a posi- 
tion with the Jones & 


Laughlin Steel Co., but in 
1899 he joined his brothers 
in the organization of the 
Chicago Malleable Castings 
Co., of which he has since 
been a director and secre- 
tary. He is survived by his 
brother, Silas J., president 
of the Interstate Steel Co., 
ind well known in iron and 
steel circles of Chicago and 
the west, and John T., who 
is vice president and treas- 
urer of the malleable com- 








mm one year was ap- 
inted superintendent 
the Westinghouse 


Machine Co., Pittsburg. Here he remain- 


t S 
l Dp 
l 0 
- 
. m 
al 
1 be 
+ \{ 
tl 
- ( 
n 
e hi 
M 
t : 
L + 
c 
It 





three years and in the meantime in- 


ted and placed on a successful com- 


cial basis 
throttle 
ng manuf 


ge. Co, 


ceived 


governor, 


While 
Westinghouse 
the 


a steam engine indicator 
the former now 
by the Ashcroft 
the of 
Machine he 


of a 


ictured 
employ 
Co., 


power ram- 


in 


idea 


g molding machine, and associated 


self with 

ore, New 
the 

with 


devi 
mn 
ne Co: in 


New 


York. 


Maxwell & 
York, to develop and per- 


Manning, 


He resigned his po- 
Westinghouse Ma- 
1885 and opened offices 
His 


ce. 


the 


first successful 


Harris TAror 


In 1897 the 
incorporated 


1a 


and 


by compressed air. 
Mfg. Co. 
Mr. Tabor became its first president. 
1900 he sold 
interest the 
from the presidency, although he still 
the 
engineer, 
the 
ence, and his knowledge of the mold- 
the 


bor was 


In out a part of his 


in company and retired 
of 
the 


wide experi- 


continued in capacity con- 


sulting and gave com- 


pany benefit of his 


requirements’ of 
Shortly after estab- 
at Philadelphia, Wil- 
fred Lewis was elected president and 
of the In 
Tabor moved Philadelphia 


ing machine 


foundry trade. 


lishing a_ plant 
engineer 


Mr. 


company. 
to 


1906 





pany, and_ his _ sister, 
Mrs. Wentworth, of 
Milwaukee. He had nev- 
er been married. His 
interment took place at 
Milwaukee, where the 
family lot is located. 


AN ALUMINUM LIQUID CORE 
COMPOUND 

Cores for aluminum castings must be 
sufficiently to withstand 
handling in the foundry without breaking 
and should be soft enough to crumble 
the shrinkage of the 
Hard cores result in heavy losses, 


made strong 


from excessive 
metal. 
frequently torn by 
the resistance of the cores. To meet the 
exacting requirements of the aluminum 


as the castings are 


casting industry the Holland Linseed Oil 
Co., 683 Austin avenue, Chicago, is mak- 
ing a special liquid core compound de- 
signed to meet the needs of this trade. 
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A. slight 
noted in 


improvement is 


all branches of 


Trade 
Outlook 


the foundry industry, 
although the 
still co 


Repairs to rolling stock that are 


demand is 
nsiderably below 
normal. 
in the aggre- 


being made by the railroads, 


round tonnage, while 
the 


excess of 


gate amount to a 
the 


makers 


implement 
last 
automobile 


requirements of 
far in year’s 


The 
a factor of 


are 
specifications. industry 


is also importance at the 


present time, 


as large orders for cylind- 
l 


ers are being placed by the manufacturers 
the their 
twelve months’ supply of brass and alum- 
inum is also being purchased. 
Southern producers of foundry iron have 
$12 Birming- 


with gray iron shops, and 


castings 
established a minimum of 
ham for No. 2, although seveiul operators 
asking $12.50 and $13. The latter 
prohibitive, how- 


are 
prices are practically 
ever, and no business is being placed. In 
the Pittsburg district malleable 
is inclined to be weak and is quoted at 
$15, with No. 2 foundry at $14.90. Lake 
Superior charcoal iron is held at $19.59 
Chicago, and standard No. 
unchanged at $16.50 Philadelphia 
production during the first ha 


3essemer 


2 foundry is 
Pig 
iron lt of 
1908 showed a big decline as compared 
with the first six months of last 
‘he furnaces produced 6,918.004 gross 
tons against 13,478,044 tons in the first 
half of 1907. This shows a decline of 
6,560,040 tons. The production in the first 
half of 1908 was the smallest in any half 
vear since the last six months of 1900 
when 6,146,673 gross tons were mad2 


year. 


Fully 
the best 
attained 
effort, 

their 


aes appreciating that 
Organization 
Among 
Foundry- 


men. 


results can be 


through organ- 


ized and emula- 


ting American 
cousins, the Swedish foundrymen have 


formed an association with an initial 


practically 
foundries 


which 
sixth of the 

That the 
among 


membership of 50, 
represents one- 
in that country. association 


idea is spreading foundry- 
Europe is indicated 
the British 
boasts of an 


the 


men throughout 


by the rapid growth of 
now 
320, 


flourishing 


ae a 2. oe 
society whicn 


enrollment of and German 


with a_ large 
The 
Institute of 
the 


Verein is 
and active membership. 
of the 
Metals 


ican Brass 


scope 
recently organized 

is similar to that of Amer- 
Founders’ Association, 
and has ‘for its purpose the education- 
al advancement of those affiliated with 


trades. An 


iation of 


the non-ferrous metal 


international assoc foundry- 


been suggested, but its fea- 


this 
Nevertheless, it is a 


men has 


sibility at time has been ques- 


tioned. 
future 


matter 


for consideration, and _ should 


September, 19 


next conventi 
Foundrymen’s , 


be discussed at the 
of the American 
sociation. During the 1909 congr« 
of the International Society f 
Testing Materials, which will be he 
in Copenhagen, the international 

ciety of foundrymen might be launch 
founders will attend tl 
meeting from all parts of the wo 
to consider of cast iron < 
other topics of interest to their tra 
The attendance at the ann 
meeting of the British Foundryme 
Association at Newcastle-on-Ty 
reflects the interest manifested in 

and the 
crease in membership during the I. 
year a constantly 
interest in its 


4 


as many 
tests 


large 


work of this organization, 
reveals increasing 
proceedings. Li 
than five years ago, a dozen foundry 
men met in Birmingham and found 
this influet 
is already felt throughout the Brit 
The papers and d 
this indicate tl 
foundrymen the world over are be 
with the same problems in their daily 
and only by a free exchan; 

and 
as these gatherings afford, 
ultimately 
tion of 


organization, whose 


Isles. read 


cussed at meeting 


practice, 
of experiences knowledge, su 

can th 
The ad 


ations: w 


be overcome. 

standard specific 
urged in, the presidential address, 
while not 
consideration in 


these have been given 
England as 
only through 


they can be « 


much 
this 
ganized 
tained. 


country, it is 
effort that 


In this age of wonderful 
the moldin 
machine has not attract 


Harris nventions, 


Tabor 


the attention of men g 
erally to such a great « 
tent as have other products of inventive 
some of which have not been 


useful to mankind. 


genius, 
It certainly is not 
spectacular as the flying machine, nor | 
the 
other 


it received publicity accorded 


countless but in o1 


machines, 
great branch of the iron industry, that 
the art of founding, it stands as the gre 
est labor saving device produced by 
mind of man in many years. 
plishments 


Its acc 
already most import: 


although it is still in its infancy. As 


are 


the case of nearly all great inventions, 
one man is entitled to the sole credit 
the invention of the molding machine, | 
no one did more in 


molding by 


certainly 
mechanical process a c 
did 


recently 


mercial success than Harris Tab 


who died While or 
1 


inally an engineer, ranking high 
his profession, and an authority on m 
ters pertaining to the steam engine a! 


its increased efficiency, the last 20 years 








‘ptember, 1908 


his life were devoted largely to the 
velopment of the molding machine. 

( ily those who knew him most intimately 
r learned of the discouragements in 
way of success which had often 
med insurmountable, and yet, with that 
iet patience and untiring persistence 
ich his friends admired so much, every 
stacle was gradually overcome. Mr. 
bor was an exceedingly modest man 

1 seldom talked of his achievements, 

t a few months ago he remarked to a 
friend that many of the principal users 
molding machines were those who a 
few years ago ridiculed the idea that it 
would ever be possible to do those things 
ich the machine is doing with the ut- 
most satisfaction at the present time. 
While as a mechanical engineer, inventor 
1 manager, Harris Tabor made his 
mark, it will be as a modest, kindly, 
gentle and sympathetic friend that he 
will be remembered by those who en- 
joyed his friendship. Few men _ con- 
nected with those pursuits among which 
he spent his life had as many earnest and 


sincere admirers and devoted friends. 
PERSONAL. 
R. E. Masters, formerly with the 


Marshall Car Wheel & Foundry Co., 


Marshall, Tex., has been appointed 
manager of the Houston Car Wheel 
& Machine Co., Houston, Texas. 

R. E. Turnbull, who, for the past 
five years, was employed in the ca- 
pacity of special representative of 
Henry E. Pridmore, Chicago, molding 
machine manufacturer, has_ resigned 
and is now engaged in the sale of 
molding machines, foundry  equip- 
ment and supplies. He has_ estab- 
lished an office at 246 West Sixty-first 
street, Chicago. 

The friends of Dr. Elmer _ E. 
Brown, Philadelphia, recently ten- 
dered him a banquet at the Manufac- 
turers’ Club. The monograph pub- 
lished in honor of the occasion was 
entitled “A 25th Birthday Celebra- 

n and Olympiad Stunts by Intel- 


tual Gymnasts, Consisting of Law- 
rs, Doctors, Gentlemen, a 

ured Poet, a Crowd and a Host— 
i imer E. Brown.” 


Long- 


Gustav A. Blume, manager of the Ves- 
tcras Foundries of the General Electric 


Co. of Sweden, Vesteras, Sweden, re- 
rned home about Sept. 1. He visited 
iny of the malleable and gray iron 
undries in the leading iron centers 
ile in this country. 

William R. Strickland has accepted 


position of mechanical engineer for 
Detroit plant of the American Ra- 
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diator Co. 


Porto Rico, where he superintended the 


He recently returned from 


construction of the Comeire hydro-elec- 
tric plant of J. G. White & Co. 


R. H. Palmer, superintendent of the 
Lake Shore & Michigan Southern foun- 
dry, Elkhart, Ind., resigned. Mr. 
Palmer was formerly connected with the 
R. Hoe Printing Press Co., New York 
City, and has had a wide experience in 


has 


the foundry trade. 


John R. Morgan, formerly chief en- 
gineer of the Morgan Engineering Co., 
Alliance, O., has been appointed general 
manager of the Calumet 
Works, Harvey, III. 


Engineering 


E. L. Graydon has resigued his posi- 
tion as manager of the Bessemer Soil 
Pipe Co., Bessemer, Ala., which he has 
held for the past two years. 

George A. Burman, superintendent of 
the plant of the King Radiator Co., Tor- 
onto, has resigned and has returned to 
Mr. 
Burman has had a wide experience in 


his former home at Dunkirk, N. Y. 


radiator and boiler practice, having had 
charge of several of the largest radiator 
plants in the United States in recent 


years. 

W. E. Farrell has resigned his position 
as general manager of M. H. Treadwell 
& Co. of Pennsylvania, Pa. 
while retaining the vice presidency of the 


Lebanon, 


company, and has been chosen president 
of the Stoever Foundry & Mfg. Co., My- 
erstown, Pa., of which he is also general 
manager. Paul W. Webster, formerly 
with the Variety Iron & Steel Works Co., 
Cleveland, and for the past 18 months 
assistant manager of Treadwell & Co., 
has been elected general manager of 
Treadwell & Co. Ralph McCarty has 
severed all connections with the Stoever 
Co., and will devote his time to other in- 
terests. 

E. A. Morrison, formerly general fore- 
man of the Atlas Engine Works’ foun- 
dries, Indianapolis, Ind. has accepted a 


position as superintendent of the Galion 
Iron Works Co., Galion, O. 


CASTING BRASS ON STEEL. 


Question :—We 
cast brass on 
for use on a 


are 
steel, 


to 
being 
The 
appearance 
the first 
cut shows a fine grain, but when near- 
ing the center 
When the finishing cut is 
casting has 


attempting 


the shaft 


marine fire pump. 


brass develops a drossy 


when it is turned, although 


1 . . - = 
the dross appears. 
the 


al- 


made 


a spongy appearance, 


though the brass next -to the steel is 


clean and solid. We have attempted 












43 


to make these castings upright but 
still meet with the same difficulties as 
we do when they are cast on the side. 
The only reason we can give for this 
We 
the mold in sand and have vented it 


is the use of zinc. have made 


Can you teli us how we can 
these difficulties? 


well. 
overcome 
to heat the 
shaft before placing it in the mold, 


Answer :—Neglecting 


or the presence of scale on the shaft 
the 
when the bronze is run on to it, may 
be the cause of your difficulties. The 
bronze will blow in the majority of 
cases when poured on to cold steel 
steel is the 
the larger the 
the 


because of overheating same, 


and the longer the in 
mold before pouring, 
blow holes. This is caused by 
cold steel condensing the moisture 
in the sand. If a mold which has 
been closed over cold iron or steel is 
opened, it will be found that the iron 
or steel will be covered with moisture 
and if such a mold is permitted to 
stand any length of time the iron 
will rust and there will be no question 
about the bronze blowing when 
poured. If the steel is heated red hot 
a scale of oxide will form thereon, the 
amount of scale depending upon the 
degree of heat. If the metal is heat- 
ed to a high temperature the scale 
will be heavy. This scale causes blow 
holes, or rather honey-combing, which 
shows when the bronze is cut. Some- 
times the scale is hardly pérceptible, 


but a very little will produce a 
spongy casting. For this reason the 
steel must be perfectly clean and 


the formation of scale is largely pre- 
vented by keeping the shaft from 
becoming red hot, but it should be 
heated sufficiently to prevent the con- 
densation of the moisture in the sand. 
When heated, the shaft should be 
cleaned by a scratch brush, or pos- 
sibly filed, and should then be quick- 
ly placed in the mold and the metal 
poured before the shaft has an op- 
portunity of becoming cool. I always 
prefer to run the metal in at one end 
of the mold and out at the other, and, 
in fact, to permit it to flow off. The 
pouring head should be higher than 
the flow off to give the 
pressure and the amount to be flowed 
off in this way will depend upon the 
weight of the casting. The principal 
feature is to have the shaft hot and 
clean. Zine does not cause porosity, 
but the reverse. If you do not care 
to use zinc in your alloys, you will 


requisite 


find it necessary to use some other 


deoxidizer, such as phosphor tin or 


manganese. 









































































FOUNDRY & PATTERN SHOP EQUIPMENT 


Tilting Crucible Furnace—Vertical Mold Table—Power Ram- 
ming Molding Machine—Snap Flask—Core Cutting and Coning 
Machine—Curtis Molding Machine—Gasoline Metal Melting 


Furnace—Roll-Over 


NEW tilting crucible furnace posses- 
A sing a number of novel and advan 
tageous features, prominent among 
them the fact that the crucible is not 


pouring, has been 
by 
well Furnace Co., 26 Cortlandt 


York. 


trations show the chief points of in- 


removed while 


placed on the market the Rock- 
street, 
New The accompanying illus- 
terest of this device, on which patents 
are now pending. 

In pouring metal from this furnace, 
the but 


mains fixed in its regular position, the 


crucible is not disturbed, re- 
metal being transferred to the molds 
by means of'a heated ladle or cruci- 
ble, as preferred. The advantages se- 
this are 


After the first heat, the metal 


cured by arrangement ob- 
vious. 
is always charged in a hot pot, which 


greatly facilitates the melting process. 


In case of the crucible breaking, the 
metal does not run to the floor, but 
is retained in the furnace and the 
melting .may be continued until the 


proper temperature is acquired, when 
the metal may be taken to the molds 
ordinary 


in the way. 


Because of this and 


of the manner in which the heat is ap- 


arrangement 





FURNACE 


Fic. 1—MELtTING Position, ROCKWELL TILTING CRUCIBLE 


Straight Drop 


stated 


economies 


plied, it is that remarkable 
effected. The 
burner, which is operated with a fan 
blast at a 
practically 


crucible are 


pressure of 12 ounces, is 
Either 
gas fuel can be employed. The burner 
the top of the 
the flame is projected 
downward against the bottom of the 
chamber and not against the crucible, 


noiseless. oil or 


is located at heating 


chamber and 


which thereby is insured a maximum 
life. There should be no anxiety over 
the use of thin crucibles and no neces- 
sity of discarding them until the break 
actually comes, which means a_ net 
The furnace 
is easily relined with simple and inex- 


pensive fire tile. 


saving of several heats. 


As any air pressure from 12 ounces 
to two pounds can be used, this fur- 
nace can be operated with any avail- 
able air and oil system which may be 
employed in supplying other furnaces, 
a feature the 


sity of high pressure compressors or 


which obviates neces- 


positive blowers. 
The cover is manipulated by a lev- 
er conveniently located at 


the rear 
of the furnace, where a pin and 
ratchet arrangement holds the door 








Fic. 2 






Molding 


REMOVING CRUCIBLE COVER 


Machine 


rigidly in any required position. The 
crucible can be covered after pouring 
without the furnace to an 
While the blast is 


on, heavy pieces of metal may be fed 


returning 
upright position. 


to the crucible through the opening in 
the cover, as the waste heat passing 
through melts it down into the cruci- 
tilted by 
means of a worm and wheel, operated 


ble rapidly. The furnace is 
by bevel gearing from the hand whee! 

Where it is essential that the heated 
gases in the furnace should not come 
the 
may be put on the crucible to protect 
it; “Ris 
ordinary work, as 


in contact with metal, a cover 


however, is unnecessary for 
scrap yellow brass 
the 
pins have been melted hot enough if 


stampings from ends of safety 
pouring very light castings with a loss 
of but 3°per cent, the only precaution 
while melting, being to cover thi 
metal with a few pieces of hard co 

The number of heats per day will 


from 3 to 


vary 10, and the amount 
of fuel required will range from 1 

to 3 gallons of oil, 210 to 420 cubic 
feet of natural gas, 315 to 630 cubic 
feet of illuminating gas, 675 to 1,350 
cubic feet of water gas of 300 B. 1 





WHICH 


PROTECTS 
THE MIXTURE 
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U. per cubic foot. This varies ac- 
cor ing to the quantity and quality of 
mi melted, the heat at which the 
me':l is required, and the attention 
and promptness with which it is 
meled and poured. The furnaces are 
t oresent made in four sizes of a 
cap.city of 200, 375, 800 and 1,100 
pounds, respectively. The floor space 
required by the smallest size is 41 by 
64 nches; by the largest 50 by 74 
inches 

THE MUMFORD VERTICAL 

MOLD TABLE. 

In large foundries producing specialty 
wi such as valves, fittings, radiators, 
etc., the efficiency of the molding machine 
when operating under pressure, has forced 
the installation of mechanical facilities 
for handling and pouring the molds and 
for tempering and conveying the sand. 
Many of these plants use horizontai mold 

les, similar to the mill tables uscd in 
rolling mills. The features of the hori 
ontal mold tables for foundry use may 
be summed up as follows: 

The machine operator is nof cori 
pelled to carry his molds from the ma- 
hine, the mold table being at his elbow 


move them. 


2) The operator is not compelled to 


bend his back to place the molds on the 


(3) The mold table returns the empty 


(4) The molds are poured in one place 


nd shaken out at another, the sand being 


regularly 


( red 


¢ nothing to 


and cut, the machine operator 


do with this work. 

The sand is supplied to the oper 
by an overhead conveying system. 
sy this method, the machine operator 
three to four 


produces from 
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times as many molds as can be had from 
a man and a machine, where the man is 
compelled to stop his work on the machine 
to shovel his sand and carry off and close 
All of 


ever, be performed by the vertical mold 


his molds. this work can, how- 
table shown in the accompanying illus- 


trations and its advantages are as follows: 





Fic. 3 


PoURING POSITION, 


(1) 


machine, 


The output of a small snap flask 


volume, is dis 


its 


regardless of 
posed of in a floor space 6 x 12 


1 table the 


required per machine (obtained by 


feet. 3y 


the use of a horizonta space 


divid 


ing the enter space covered and included 


by the traveling table, by the number of 
machines) is greater than in ordinary 
floor molding. 

(2) Special iron and special sand 
adapted to different kinds of castings 
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may be used, since all iron and sand of a 
kind is made and kept in one place as in 
a hand foundry. 

(3) 


mold table may be operated at any time, 


Each machine and its vertical 
regardless of the rest of the shop, where- 
as the entire horizontal table, or practi- 


cally all of the machinery in the foundry, 


TILTING CRUCIBLE FURNACE 
including the conveyor, musc be operated 
to mold on one machine alone. 


(4) 


sand is not carried to points distant from 


By the use of the vertical table the 


where it is used, and it is not reconveyed 
tT 


to the machines, which necessitates a hor- 


izontal sand conveyor of considerable 


length. 
The 


pair of heavy sprocket wheels set approx- 


vertical mold table consists of a 


imately 10 feet apart on a heavy driven 


shaft, which carry two chains that pass 
underneath a pair of corresponding wheels 
below. These chains are driven by a 3- 


horsepower motor at the low speed of 


one foot per minute. Between the chains 


are hung, for example, 35 shelves made of 


spruce plank, so suspended that they 
maintain their level at all points of their 
circuit over and under the upper and 
lower shafts. At a point opposite the 


molding table two wheels on stub shafts 


breast the chains in to offset the molds 
on the shelves, as shown, and expose the 
copes and sprues at the point where the 
ladle At upper 


floor lever the molds which ascend after 


is shown pouring. an 
pouring may be shaken out, the sand tem- 
pered and shoveled into the hopper for 
to the the 
flasks may be returned by the descending 
shelves of the mold table. 


return machine, while empty 


With seven, 12 x 16-inch molds on each 
shelf of the mold table, 25 feet high, con- 
taining 35 shelves and a molding speed 
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of only 40 molds per hour (which is easily 
attained by the use of a sand hopper, the 
molds being carried away), the operation 
is about as follows: 

The table is operated continuously and 
the machine operator places the molds on 
the table wherever it is handiest to do so. 
He will get one complete mold each, on 
some shelves, and two each on others. 
Gages keep the shelves from swinging and 
locate the molds as placed. 
used they are set by a helper. 


If cores are 


‘The table has a capacity of 175 molds, 
and in 314 hours 140 molds are completed 
and pouring begins. The molder at the 
same time fills the remaining vacant places 
for one mold on each shelf. In 4 hours 
and 20 minutes all of the molds have 
been poured, and if a second floor is used 
about 90 of them shaken 
out. 


have beén 


By the use of this vertical mold 









































Fic. 1—PRESSER HEAD IN RAMMING Po 
SITION 


table 175, 12 x 16-inch molds can be made 
and poured in a floor space 12 x 6 feet 
in half a day, if the operations are car- 
ried on entirely on the ground floor. In 
this case the sand must be either separ- 
ately elevated, or help provided for the 
extra handling involved if the sand is not 
elevated. 


A POWER RAMMING MOLDING 
MACHINE. 

A power ramming molding machine de- 
signed for jobbing foundry work aud 
brilt by Wm. Demmler & Bros. Kew- 
anee, Ill., is shown in Figs. 1, 2, 3 and 4. 
When making a cope and drag, the fol- 
Icw board and pattern is placed on the 
platen together with the flask, and a sand 
frame to hold the excess sand required 
to fill the flask when rammed. The pres 
sure head is then swung into position 
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the 
applied. 

vibrated a few seconds and the combined 
vibrating and pressing actions produces 
a strong mold. The pressure head is 
shown in position for ramming the mold 


flask and the pressure is 
At the same time the mold is 


over 








Fic. 2—FLAskK LIFTED FROM THE TABLE 


in Fig. 1. After the bottorn board has 
been adjusted, the flask is lifted from the 
platen as shown in Fig. 2, the bottom 
board being clamped to the mold by the 
presser head. The latter, together with 
the flask are then swung to the rear of 
the machine, a rope being attached to the 
head fastened to an 


presser arm, to 


which the pattern is adjusted when it is 























Fic. 3—METHOD OF WITHDRAWING THE 
PATTERN 


withdrawn from the mold. The pressure 
cylinder is then lowered aud ‘he mold 
and presser head are turned over as shown 
in Fig. 3. The rope is then detached, the 
mold is again raised, and the follow board 
and pattern are fastened to the extended 
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arm, as shown in Fig. 3. The pattern ; 
withdrawn from the sand by lower 

the flask. This machine is also provi 
with an arrangement for drawing | 
terns with a stripping plate, as shown in 


Fig. 4. 


IQ wn 


= 


ENGLISH CORE GUM. 
The J. S. McCormick Co., Pittsb:i rg 


5) 


manufacturer of foundry supplies an 


equipment, has made arrangements 
for the exclusive sale in the United 
States and Canada, of a core gum 


manufactured in England. This gum is 
powdered and is mixed with sand in the 
same manner as coal dust. It is porous, 
however, and facilitates the escape of gas 
or air from the pores in cores, and thus 
prevents blowing. It is claimed that this 
gum produces strong cores and can, there- 
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Fic, 4—StTRIPPING PLATE MACHINE 
fore, be satisfactorily used for small 
work. Mixed with black sand, it can be 
used ‘for making odd sides and is cheaper 
than plaster of paris. This gum can not 
only be used for gray iron, but brass and 
steel foundry work as well. It may be 
used separately if required, by mixing it 
with warm water for painting molds and 
cores which receive a coat of blacking 
after they have been dried. 


A MOLDING MACHINE SNAP 
FLASK. 


The snap flask shown in the ac 
companying illustration, manufactured 
by the S. Obermayer Co., Cincin iti, 
has been especially designed for m Id- 


ing machine use. It is built of 
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voved, kiln dried, cherry wood 1% 


il 


de of 
well as the hinges, and. it is 


tom 


hes thick, has machine locked cor- 
‘s and is provided at the top and 


iron bands screwed to 


The 


heavy 


with 


flask. plates are 


malleable 


corner 
iron 
pro- 


extra 


ed with machined bearings the en- 


struction, 


p between 


The 


guide 


hol- 


insu e 


the flask. 
V-shaped pin tnd 
contact and permits the sand to 
the pin and the flask. 
snap used on these flasks is sim- 
but 


length of 


in con- 


the 


sufficiently strong 


and is made either of 


‘kk or lever type. 





A SWEDISH CORE CUTTING 


AND CONING 
MACHINE. 


The core cutting and coning machine 


shown in Figs, 1 and 2 has been designed 





)BERMAYER MOLDING MACHINE SNAP 
FLASK 


by S. P. Nielsson of the Versteras Ioun- 


ras, Sweden. 
sists of a tilting table on which the 


s, of the General Electric Co., Ver- 
As shown in Fig. 1 it 


s are placed for cutting, having 


ides provided with stop adjusted by a 


screw for cutting cores to any length, 
vell as a gage for measuring the same. 
cutting the cores a steel saw is used 


ich can be either hand or power driven. 


coning device consists of chilled 
iron cones, as shown in Fig. 2, 


-h are furnished for any desired ta- 
and are adjusted on the end of the 
the mounted. 
Detroit Foundry Supply Co., De- 


on which saw is 


been appointed American 


this 


t, has 


its of machine. 


HE CURTIS MOLDING MA- 
CHINE. 


Curtis molding machine shown 
he accompanying illustration, built 
Co. Mfg. Co., St. Louis, 


lesigned for jobbing foundry use. 


1¢e 


Curtis & 


molds are rammed by a jolt 
ming device operated by com- 
sed air. Split patterns mounted 


The base of the 
hine is bolted to a cast iron plate, 


boards are used. 
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Fic. 1—Core CUTTING AND CONING MA- 
CHINE 
which is mounted on a concrete foun- 


dation. The table is well constructed 
to withstand the strains of jolt ram- 
When mold 


mounted on 


ming. ramming up a 


the pattern the bottom 


board is placed on the table, the flask 
set in position and the sand is shov- 


eled into the flask. After the mo!d 
has been rammed a bottom board is 
placed on the flask and the mold 
turned over. The ‘vombination jar- 
ring and drawing attachment shown 
in Fig. 1 is then lowered over the 
pattern board and the pattern is 


loosened by means of a vibrator. The 
pattern board contain'ng the patterns 
is then raised from the sand by means 
cup. To 
curate bearing of the drawing attach- 


of a vacuum insure an ac- 


ment to the pattern board, three set 
screws are provided which can be 
adjusted to any height. The machine 
is shown in Fig. 2. It is built in 
three sizes, for small, medium and 
large work. 


TRADE NOTES. 


The Goldschmidt Thermit Co., 90 
West street, New York City, is erect- 
ing a new foundry and machine shop, 
34 x 90 feet, of its 


in the rear 

















Fic. 2—CoNING DEVICE OF THE CorE CuT- 


TING AND CONING MACHINE 
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present factory in Jersey City. This 
building has been added for the pur- 
pose of handling to better advantage 
which is 
this plant. 

installed, 


the extensive repair work 


now being carried on at 


Traveling cranes will be 


and no expense will be spared to 


make this plant 
complete thermit repair shops in the 


one of the most 


Special attention will be 


the 


electric 


country. 
to 
on 


given rapid execution of re- 


pairs truck 
frames, cast steel gears, crank shafts 


motors, cases, 


and any wrought iron and steel sec- 


tions not exceeding 2,000 pounds in 


weight. 
The Holland Oil Co., 683 


Austin avenue, Chicago, is now man- 


Linseed 
specially prepared 
the 
which is claimed to be 


ufacturing a raw 


linseed oil for manufacture of 


cores, 


strong- 














Fic, 1—PATTERN DRAWING DEVICE, CuRTIS 
MOLDING MACHINE 

er than pure oil, and which is pre- 

pared in such a way that it will not 

the A number of 

foundries use pure linseed oil in their 

compelled to 


use up their entire mixture every day. 


dry out in sand. 


core mixtures, but are 
By the use of this oil a mixture will 
the oil 
has been successfully tested at 100 to 
1. In the of 


of acids been 


not dry out over night and 
oil all 
off, 
thereby greatly increasing its binding 
power. 

The American 
Co., 99 John 


the 


manufacture this 


the have drawn 


Bronze 
York, 

of its 

Holmesburg Junction, 


Manganese 
New 


completion 


street, an- 
nounces 


plant at 


new 
Phil- 
erected the 
division of the Pennsyl- 
This plant consists 
of a foundry, metal store house, core 


which is 


York 


railroad. 


adelphia, on 
New 


vania 


shop and office, and is provided with 


mechanical and testing laboratories, 


light and power plant as well as a 
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The main building is 
10-ton Niles 


well as a 


machine shop. 
electric 
l-ton 
is equipped 
tools 
ramming molds and cleaning castings. 
The the 
Manganese Co, 
billets, forgings, 
castings. The 
for 


equipped with a 
traveling crane, as 
The plant 
with 


electric hoist. 


throughout pneumatic for 


products of American 


sronze consist of in- 


gots, rods, sheets 


facilities of the 
the 
castings up to 20,000 pounds. In 


and 


plant provide production of 


ad- 
dition to Spare’s 


manganese bronze, 


bronze and hydraulic bronze 
this concern 

United States 
and other high grade alloys designed 


the 


white 


alloys, also. produces 


standard compositions 


to meet most severe engineering 
requirements. 


The 
& Machine 


Chicago 
Ges 


Combination Cupola 
1410 Marquette build- 

















Fic, 2—CurtTis MoLpING MACHINE 


ing, Chicago, has been incorporated 


machine 


$5,000, 


to conduct a foundry and 
The 


and the incorporators include Charles 
S. Burton, Edward T. Wray and Wal- 


shop. capital stock is 


ter Eyers. 

The Buffalo Brazing Co., 53 The 
Terrace, Buffalo, N. Y., has been er- 
ganized to do all kinds of cast iron 


brazing by the Weldarine _ process, 
operating under the rights of the 
Weldarine Mfg. C., Topeka, Kans. 
Cast iron brazed by this process 1s 
stronger at the union than the orig- 
inal metal and the brazing of cast 
iron to steel, malleable iron, brass or 
copper has been made _ possible, as 
the welding is done at such a low 
temperature that the iron is not in- 
jured by decarbonization. <A_ tensile 
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strength of 20,000 pounds per square 
inch is claimed for Weldarine, making 
it possible to weld cast iron to steel 
and tensile 
proc- 


other metals of higher 
The 


manufacture 


strength than itself. new 


ess is useful in the and 


repair of automobile engines, 
A. Kin- 
manager of the 


the 


parts, 


general machinery, etc. G. 
kel, 


company, 
Weldarine 


president and 


has also’ organized 


Ce. 
Weldarine process rights for 18 east- 


Agency and secured 


ern states, Canada, Cuba and_ the 
West = Indian Islands. Alderson, 
Hammond & Ritchey, of Toronto, 


control the Canadian rights and ex- 
pect to establish at least 20 plants 
within the next year. 

Leiman Bros., New York City, 
builders of sand blasts, air compres- 
sors and other apparatus’ in this 
line, have moved their offices to 62 
John street. Their factory is lo- 
cated in Newark, N. J. 

The E. H. Mumford Co., Philadel- 


phia, reports a decided increase in the 
demand for its molding machines and 


a favorable outlook for business for 
the remainder of the year. Recent 
sales include 22 plain power squeez- 
ers with vibrator attachments for 
match plate work, and two split pat- 
tern machines, to malleable iron 
foundries in the east, also an A 3 
Universal hydraulic molding machine 
to a Philadelphia locomotive plant, 
beside several other standard ma- 
chines. 

In a handsome booklet just issued 
by the Lackawanna Foundries, a con- 
cern recently organized with $200,000 


capitalization to take over a foundry 
at Dover, N. J., for the manufacture 
of iron, brass and artistic bronze 
castings, the plans of the new cor- 
poration are announced. The found- 
ry building is 40 x 160 feet, with a 
lean-to 18 x 40 feet, and the plant 


includes an office and shipping build- 
ing, all 


fully equipped, the gray iron 
molding capacity being about 15 tons 
per day. The plant is served by two 
railroads and is only 40 miles from 
New York. George Pierson is pres- 
ident of the new company, Henry E. 
Dixey and Leslie C. Hillard vice 
presidents, J. H. Hurlbutt, treasurer 


and John D. Brooks, secretary. The 
directory board is made up of the 
officers, together with H. B. Swart 
and James W. Kent. Prof. Ora W. 
Knight, chemist for the state of 
Maine, is chemist and metallurgist. 


The S. Obermayer Co., Cincinnati, man 
ufacturer of foundry equipment and sup 
plies, has opened a branch warehouse at 
Pa.) We; Seott, 
the foundry trade of that section, is in 


Erie, well known in 
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charge of the plant. A full 
facings, core compounds, plu 
bago and blackings will be carried at 
present 


line 
foundry 
and as 


soon as busin 


conditions warrant, this line will be 


time, 


tended to include practically all foun 
supplies. 

H. W. Petrie, Ltd., 131 Front str 
West Toronto, Ontario, Montreal, C 
ada, and Vancouver, B. C., has been 
pointed exclusive agent in Canada 
the sale of pneumatic tools and ap 
ances, manufactured by the Indepen 
Pneumatic Tool Co., Chicago, 





GASOLINE METAL MELTING 


FURNACE. 
The gasoline furnace shown in the 
companying illustration is designed 
melting non-ferrous metals, the flam« 




















GASOLINE METAL MELTING FURNA 


ing projected on to the metal in the 
cible by a burner. The crucible is he 
from the outside by a coke fire to a 

cient temperature to ignite the gas 
which is mixed with air in the burn 
a pressure of from 20 to 40 pounds. 

furnace is constructed of cast iron at 
provided with a draft door in the 
and an opening at the top, hinged at 1 
points, so that the front can be rais¢ 
the metal the 
operation. The gasoline 

pass through the center of the top, 


stir while burner 1 


and air 
when the crucible is being removed 
Metal has 
melted in a No. 4 crucible in 8 mn 
and 80 to 100 pounds of metal have 
melted in a No. 40 crucible in from 3 
35 minutes. 


tubes are swung aside. 


This furnace is manufa 
Rankin, Yocom & 
Fifth street, Lincoln, TIL. 


ed by Rankin, 


rit 


7) 








pint 
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ROLL-OVER STRAIGHT DROP 
MOLDING MACHINE. 


ie roll-over mold- 


and 2 


delivers the completed mold in pour- 


straight drop 


ing machine shown in Figs. 1 


ing position on the foundry floor and 


eliminates the lifting of either the 
cope or drag from the machine. It 
is well constructed, the frame being 
built of cast iron. and the arms are 
key-seated to the shaft and are ad- 
justable its entire length. The pat- 
tern plate frames are arranged so 
thai any pattern up to the capacity 

the machine can readily be 4t- 
tached. The flask is clamped to the 
pattern plate and lowered to the 
floor by means of a hand wheel at 
the side of the machine. This wheel 


is keyed to the center shaft, and fas- 


tened to this shaft are pinions that 
erate the elevating and _ lowering 
racks. The teeth of the racks and 
pinions are cut with a minimum of 
Jearance and draw the pattern with- 
out jar. A squaring pin is used to 
hold the pattern plate and flask in 
position while the mold is_ being 
rammed, and when withdrawn by the 


perator it is out of 


| held 


until the flask and pattern plate turn 


position 


ove! Clamping pins are arranged 
to automatically level the bottom 
board, and to overcome the tendency 
of heavy flasks to roll over with too 
much force, a clamp is used on the 
roll-over shaft which controls this 
motion. 
When operating the machine the 
pattern plate is turned so that the 
pattern is uppermost. After the 


moll has been rammed the bottom 


ird is adjusted and clamped to the 
plate by the 
The 


pattern the 


frame is 


operation of 
nd wheel. 


pattern 
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The 
and the 
releasing 


locked by a screw cone clamp. 
squaring pin is then released 


flask After 


the cone clamp, the upper side of the 


rolled over. 
pattern plate is rapped with a mallet 
the flask is 
pattern 


and dropped away from 


the plate and deposited on 


the floor by the operation of the hand 





fl 
a , 
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CUPOLA THERMICS. 
In his paper on “Cupola Thermics” 
the 
Foundrymen’s 


read at annual meeting of the 


American Association, 
S. H. Stupakoff, Pittsburg, studies the 
reactions going on during the melting 
process of cast iron, paying special at- 
tention to the thermic or heat conditions. 


Pic. 1—SrraigHt Drop ROLL-OvER MOLDING MACHINE, SHOWING DRAG PATTERN IN 
MOLDING POSITION 

wheel. The machine is then moved He finds that a conscientious observer is 
forward so that the edge of the pat- placed in an embarrassing position by be- 
tern plate will clear the drag mold. img compelled to use very conflicting data. 
The cope pattern is then uppermost Although the figures generally accepted 
) — @: tc for the fundamental quantities involved 
and the same operation is performed . ‘ 
, ; ae in cupola heat calculations, namely, the 
for producing this half of the mold. : . is 
“ . melting point, specific heat, latent heat 
The machine operates the length of ; ; 

1 a Id : and total heat of cast iron have been 
the f r, depositing molds in a . 

rey aes ee 5 hia 4 7 handed down to us by no less eminent 
ws S ine. Ss ull IV —* ° . : 
pene aam Hine. it 1 ie ) scientists than Regnault and Rankine. 
Killing’s Molding Machine Works, 


Davenport, Iowa. 





2—STRAIGHT Drop ROLL-OVER MOLDING MACHINE, SHOWING COPE 


PATTERN IN 


Mo.pING POSITION 


they are nevertheless full of grave er- 
rors. These errors are not due so much 
to the faults in the observations of the 
early scientists as to unavoidable inaccu- 
racies in the instruments they were forced 
Modern 


much 


to use. instruments have made 


possible more accurate results. 
The melting point of cast iron formerly 
the 


Fahr., 


given as ranging all from 
2,600 to 3,479 
been conclusively shown by Dr. Moldenke 
to lie 1,990 and 2,280 degrees 
Fahr. These values are evidently not far 
from the actual truth. The 
Dr. Moldenke’s 
tions are that other things being equal, 
the 
carbon, the lower the melting point. 


way 


degrees has now 


between 


conclusions 
drawn from investiga- 
combined 
Re- 


point. 


larger the percentage .of 


melting iron lowers its melting 


Ordinary iron foundry mixtures melt be- 
tween 2,100 and 2,150 degrees Fahr., and 
the temperature in the ladle under normal 
conditions is between 2,150 and 2,185 de- 
The temperature of the 


grees. Fahr. 
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metal running over the spout is practi- 
cally the same as that in the ladle. 

There is little chance in ordinary prac- 
tice for the iron to get much hotter in 
the cupola than the point at which it 
melts, and cooling in the ladle takes place 
much slower than is generally supposed. 
A difference of but 100 degrees in the 
temperature of a molten mass of iron is 
far greater than would be ordinarily ad- 
mitted, and certainly cannot be properly 
estimated by the eye. A suitable pyro- 
meter alone will measure it accurately. 


. Specific Heat. 

Another mistake introduced into calcu- 
lations is the selection of the factor 0.13 
This, Reg- 


nault’s value, rounded off, and is as reli- 


for the specific heat of iron. 


able as any, is used between the freez- 
ing and boiling points of water as given 
little 
value, however, in dealing with temper- 
atures of 2,000 degrees Fahr. It is well 
known that the specific heat of solids in- 


by this great physicist. It is of 


creases with rising temperature, that is, it 
requires a greater quantity of heat to 
raise a solid substance one degree in tem 
perature, at high temperatures, than it 
does to accomplish this lower down in the 
scale. 

It has been assumed that iron is heated 
300 degrees above the melting point in 
This is 


under normal conditions, as little 


the cupola. almost impossible 
time is 
given ordinarily for the metal to accumu- 
late in the bottom, before drawing off. 
Moreover, any heat gained from the melt- 
after this has been 


would be by 


ing zone, passed, 


radiation downward. If 
anything, there is a loss of heat, as the 
temperature of the coke below the tuyeres 
is not as high as at the melting zone. 

The heating value of the coke used in 
melting naturally depends in the first de- 
gree upon the fixed carbon content, which 
varies from 8&5 to 94 per cent. The sul- 
phur averages from 0.75 to 2 per cent, 


and sometimes over. Thirteen thousand 
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B. T. U. is given as a fair theoretical 
heating value for perfectly dry coke. In 
practice, however, the fuel contains from 
5 to 10 per cent moisture. This alone 
cuts down the heating value of the fuel 
from 12,350 to 11,700 B. T. U. per pound. 
But even more is lost, as the moisture 
must not only be deducted, but heat is 
actually lost in evaporating and heating 
the moisture up to at least the temper- 
ature of the gases leaving the cupola 
There is thus lost by heat in moisture of 
the fuel carried off by the escaping gases 
at 1,112 Fahr. per pound of coke from 
325 to 650 B. T. U. 

The necessary amount of air for the 
combustion of one pound of coke is given 
by Baird at 12 pounds. 
round numbers 150 cubic feet per pound 
of fuel, and it may be the correct theoret- 
ical quantity of dry air for the particular 
brand of coke used. 
ditions cannot be had. 
charged 
moisture, which must be duly taken into 


This equals in 


But such ideal con- 
The atmosphere 
is always with more or less 
account in making calculations, in order 
to arrive at an approximately close re- 
sult. 

The quantity of air used and its moist 
ure, influences the efficiency of the melt- 
ing far more than all other dispropor- 
tionate agencies combined. Quoting from 
Prof. Richard’s admirable book on Metal- 
lurgical Calculations, the theoretical tem- 
perature before the tuyeres with a blast 
at 104 degrees Fahr. may vary as much 
as 423 degrees Fahr. from a change in 
the moisture from dryness to saturation. 

It is understood, of course, that the 
maximum theoretical values, 
resulting from calculation, which cannot 
be obtained in the, practical running of 
shaft furnaces, but which should be ap- 


above are 


proached as closely as possible. They 
may prove at anyrate for the purposes 
of calculation that there is not much 
likelihood of heating cast iron in the 
cupola up to 2,900 Fahr., as has been held. 


UNIFORM IRON MIXTURES 


frequently com- 


OUNDRYMEN y 
B ptain that they cannot obtain the 


same results as their competi 
tors, notwithstanding the fact that 
they are using the same material 


for making their Sometimes 


they attribute their failures to the method 


castings. 


of molding, which in some instances may 
be true. Local frequently 


affect the quality of castings, regardless 


conditions 


of the iron mixtures used. 


A good mix- 
ture can be of no value if the proper 


BY PAUL R. RAMP 


operation of the cupola is not given due 
The 
should seek not only to melt his iron but 
to purify it. 


consideration. foundry foreman 
3y this he should aim to 
have his metal leave the cupola as free 
from impurities as possible. The plan 
of introducing alloys into the ladle is a 
good one and if the metal is properly 
melted the alloy will be of still greater 
benefit. Little given the 
cupola by foundrymen who feel 


secure in the use of high grade materials, 


attention is 
many 








yet they frequently experience troubl< 
the production of their castings, notw 
standing the fact that their iron mixtures 
are the best that can be had. It js 
exceedingly expensive to produce god 
castings if a wide margin of safety is al. 
lowed in making the mixtures. 


in Results 

Mixtures. 

The author at one time had charge of 
two foundries. One was equipped with 
two cupolas and the other with three of 
an entirely different make. The blowers 
were likewise of different types. The 
cupolas in the new shop were by far the 
best and furnished the best iron. In the 


Difference From Same 


one foundry seven cylinders were cast 
daily and in the other, which we will 
designate as No. 2, the ouput averaged 
about six. The cylinder mixture used in 
shop No. 2 was as follows: Wharton pi 
iron, 300 pounds; Shenandoah pig iron, 
209 pounds; scrap, 1,500 pounds. This 
gave a tensile strength ranging from 32, 
870 to 34,200 pounds per square inch and 
a shrinkage of 0.28 inch in 2 feet. The 
analysis of this mixture follows: Silicon, 
1.60 per cent; sulphur, 0.045 per cent; 
phosphorus, 0.77 per cent; manga: 
0.351 per cent. 

This mixture produced first class 
motive cylinders and we were 
troubled with shrinkage cracks. \\ 
this same mixture was melted in tl Id 
shop, the cylinders frequently crack« 


s 


large shrink holes developed in the cast- 
ings. In order to produce good cylinders 
in this foundry it was necessary to use 
a more expensive mixture and even then 


the results were not satisfactory. 


A Good Cylinder Mixture. 

The following mixture for cylinders 
was used by one successful concern for a 
great many years: Thomas gray forge 
pig iron, 850 pounds; Thomas No. 2 plain, 
850 pounds; steel borings, 300 pounds. 
When this mixture was tried by another 
foundryman the results were very un- 
satisfactory and good cylinders were not 
produced until the method of melting 
was entirely readjusted. 

Another instance might be cited of the 
making of aspecial metal which metall 
requirements and had _ the following 
analysis. Silicon, 3.40 per cent; sulphur, 
0.014 per cent; manganese, 0.56 per cent; 
phosphorus, 0.756 per. cent. 

This same mixture was melted in the 
same cupola but with a different blast and 
tuyere arrangement, 
results : 


with the following 
Silicon, 2 per cent; 
0.022 per cent; manganese, 0.45 per cent; 
phosphorus, 0.78 per cent. The cas ings 
made from this metal were rejected as 
they were too hard. While the mixture 
was not changed, the cupola was 2<aifl 
operated as before and castings re 
produced which satisfactorily met re- 
quirements. 


sulphur 
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A large engine frame casting was re- 
cent y made from a mixture containing 
Charcoal pig iron, 609 
pourds; Iroquois pig iron, 300 pounds; 
high silicon pig iron, 200 pounds, No. 1 
scra), 900 pounds. 


the following: 


This mixture showed 
the following analysis: Silicon, 2.50 per 
cent; manganese, 0.35 per cent; graphitic 
carbon, 3.17 per cent; combined carbon, 
trac; phosphorus, 0.729 per cent; sul- 
hur, 0.06 per cent. This casting cracked 
before it was placed in service and an- 
other one had to be made to rep!ace it. 
The same mixture was used in the second 
casting, which excellent results. 
This result brought about by a 
change in the method of operating the 
upola. 

The elimination of the sulphur is an 
important 


gave 
was 


factor in the production of 
good cast iron and we believe this should 
be accomplished before the iron leaves 
the cupola. With a low sulphur content 
it is possible to run a low silicon, which 
adds to the strength 
unduly increasing the shrinkage. 


greatly without 


Mixtures for Locomotive Cylinders. 


Below is given a list of mixtures used 
rious concerns for the production 
f locomotive cylinder castings. 


No. 1. 


Pounds. 





AE Se ON waar cassdecscoseease 700 
WAGCE. MEM Caide ca ccc te csntheeecaanes 600 
ORE: a hiss Keke eee eneddnnceen 500 
ot SCTAP cece eseeecerersscescececene 200 
le strength, 31,990 to 32,810 pounds 
lare inch. 
+ 
Ko. 2. 
Per cent. 
Lake Superior pig iron.......... 50 
P WHEE) BORIOTS, cack ccceuccacstucmees 25 
ERIM can osicc ave men ede aden 25 
e strength, 2,800 pounds per square 
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No. 3. 


Per cent. 
No. 2 Champion pig iron.............. 30 
No. 4 Salisbury pig iv0n..... sc. ccecses 25 
CNN (MON one en de ks o ware een aaaas 35 
ans Wen GE oop heeavewensicsevesea 10 
Tensile strength, 2,400 pounds per square 
inch. 
No. 4. 
Pounds. 
es (2 Cee ARO IEON SG oc ced ccicanias 1,000 
ee rE Pe ee 1,000 
errr cer ere 1,500 
WaGe 2 (CU WINN ioe cehccccccuscaes 1,000 


Tensile strength, 2,100 to 2,300 pounds per 


square inch. 
No. 5. 


Per cent. 
Ne Ge SD. ON ION ch tivccncddeces 10 
Warwick No. 3 pig i£0fis..cciccccccce 25 
SOUeaTe Tees. 2 PE APO. ccd cenecsccuds 25 
a eer reer eee 20 
Ge COMER Sect genus oastadd deans dea 20 
Tensile strength, 2,100 pounds per square 
inch. 
No. 6. 
Pounds. 
Chavcoal Buffalo pit i200. 0.65. ccdcccs 200 
RR aR oS 200 
Buffalo No. 2 plain pig irom.....cecsce 600 
Tee... (a) GUND dav escee seas eweceacinkaneds 300 
SR GUNN hs os cc ed wimste tetas neat cit 300 
se reer e rer er errr ee 400 
Tensile strength, 3,200 to 3,350 pounds per 
square inch. 
There are numerous other mixtures 


used by concerns producing cylinder cast- 
ings but those given above are sufficient 
to outline latter-day practice. It is pos- 
sible to duplicate a mixture, but the analy- 
sis cannot be duplicated with the same 
mixture in another cupola, unless the 
operating conditions are the same in both. 
For this reason uniform iron mixtures 
cannot be used in widely separated dis- 
tricts. The design of the casting is an- 
other important feature that materially 
affects results. A low silicon mixture 
with a comparatively high sulphur con- 
tent can be used if the casting is designed 
for a uniform thickness of metal through- 
out. 


TRADE PUBLICATIONS. 
CRANES AND HOISTS.—The Northern 
Engineering Works, Detroit, builder of cranes, 


51 
hoists and foundry equipment, has_ issued 
booklet No. 24, pocket or pigeon-hole size, 
containing 36 pages. It contains about 40 
illustrations of the various types of electric 
traveling cranes, hand power cranes, electric 
hoists, etc., made by this concern. This 


booklet is a handy reminder and a condensed 
memorandum of the various types of Northern 
cranes and their application over a wide range 
of service. These cranes are more fully de- 
scribed in the larger catalogs issued by the 
Northern Engineering Works. 

ABRASIVE MATERIAL.—The Carborun- 
dum Co., Niagara Falls, N. Y., has issued a 
handsomely illustrated 
which is 


catalog, 
devoted to a 
the manufacture and use of 
This is a 


containing 126 
pages, description of 
carborundum. 
refractory material 


produced from 


silicon and carbon, and is formed at a tem- 
perature where the purest fire clay exists only 
as vapor. On account of its heat resisting 
qualities it now has a wide application in the 
lining of furnaces subject to extreme tempera- 
tures and severe flame action. The form of 
this material most commonly employed in re- 
fractory work is called carborundum fire sand. 
Carborundum is also used for grinding wheels 
to meet the requirements of practically every 
branch of manufacture, and the catalog illus- 


trates an 


extensive line of wheels made for 


various uses. A number of pages are de- 
voted to a description of carborundum sharp- 
ening stones, hones, etc. The catalog is well 


bound, and contains much valuable informa- 


tion on the use of abrasive materials. 
HEATING AND VENTILATION.—The 
Blower Co., Detroit, has 
containing 50 pages 
installation of its blowers 
in railroad round houses, stations, tunnels and 
shops. 


American published 


a catalog devoted to a 


description of the 


The catalog is profusely illustrated and 


contains much valuable information 


heating and ventilating problems. 
BLOWERS.—In a 42-page catalog, the P. 
H. & F. M. Roots Co., Ind., 
describes its smelting and high pressure blow- 
er. Its construction is described in detail and 
views of 


regarding 


Connersville; 


exceptionally large installations in 


smelting plants are shown. A series of ta- 
bles and diagrams are also included for meas- 
uring the velocity of air, low pressure air distri- 
bution, the flow of air through 


orinces, etc. 


Views of the company’s shops are also included. 


GENERAL INDUSTRIAL NOTES 


The United States Malleable Iron Co., To- 
)., has been incorporated under Ohio 
aws with a capital of $100,000. The incor- 


are E. C, Hagener, 


Walter H. Jef-- 


lark A. Browning, Robert C. Pew and 
bert G. Bacon. The company has been 
turing malleable iron Castings for 
“ree years under a West Virginia charter, 


surren lered to become an Ohio con- 


Tl Williams Foundry & Machine Co., 
O., has been incorporated by JJ. K. 

V s, C, Franz, J. E. Bennett, Harvey 

M and T. W._ Kimber. The capital 
f the company is placed at $75,000. 

Robert Taylor & Son, Oakland, N. Y., 
unders, have been incorporated with a 
stock of $10,000 by Uriah Taylor, 

forg’ A. Myers and Jacob Van der Clock, 
Oakland. 

TI 


Lycoming Foundry & Machine Co., 


Williamsport, Pa., has been organized by R. 
L. Ahles, and will take over the plant and 
business of the Mfg. Co. of that 


company will cont 


Demorest 
city. The new 





ue the 


manufacture of sewing machines in addition 


to a general machine and foundry business 
and will make a specialty of high grade cast- 
ings and special machinery. Mr. Ahles is 
also president of the Sweet’s Steel Co., Wil- 
liamsport, but the two plants will be operated 


as separate concerns. 


The Union Foundry Co., Anniston, Ala., 


manufacturer of soil pipe and fittings, has 
increased its 
$200,000. 


capital stock from $100,000 to 


Extensions are which 
will increase the capacity of its plant to 20,- 


under way 


UUO tons. 


The partnership heretofore 
Frank H. 


known as the 


existing between 





Sears and George J. Zimmerman, 


Central Foundry Co., Detroit, 
has been dissolved by mutual consent and the 


business will be continued by George J. Zim- 


merman, who is now the sole 
plant. 


owner of the 


The Headford tros. & 
Co., Waterloo, 


tion, 


Hitchins 
Iowa, has completed an addi- 
50 x 70 feet, to its foundry 
and an office building 36 x 36 feet. The com- 
pany was obliged to make these additions to 
keep space with its increasing business in ar- 


Foundry 


building 


chitectural iron work and fine gray iron cast- 


ings and reports a very satisfactory demand 


for its product. 

The Ironton Malleable Iron Co., Ironton, O., 
has elected the 
rn & 


ringer; 


following officers: President, 
president, J. M. Bar- 
secretary, H. H. Mittendorf. On 
account of the demand the _ di- 
rectors will make no attempt to start the plant 
at this time. 


Davies; vice 


limited 


Frank L. 


Wells and Ole Arneson have 
purchased the Peter Lippert foundry at Ken- 
osha, Wis., which they have been running 
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departments are 


witt Mfg. Co., 


buildings 





and a new 


will be added, for 





Manitowoc 





department. Conrad 





mpsey was 





American 
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purchased a 
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advises us that it 















September, 1° 18 


will be 


will be 


foundry 


be required. 


Aluminum 
Wis., has 


$50,000 to $100,01 0, 


buildings for a _ brass 


president and manager 


company. 


Malleables Co. 


100 x 200 feet, to « 


iM. te 


of the foundry 


one-third. 


tract of jive 


and will establish a 


buildings, each one story 


erected and it is 
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recently 
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